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Itie work enbodled in t^te t h e s i s c:aigistf? of two imr ts , 
(A) Part I descrfbes t m coEir>ositi:inal s tud ie s of sarx* 
«0e r f a t s a ' fitructiiral stu^^iet? jP cyanr>lipld can-
ta i i i ins ascd o i l . 
(3) ^'art I I lefvis vdth tUi© stud^ of soae inac t ions of 
hydr xsy o lef in lc acids» 
( A ) r i g t o i l s iVo tndis«aious se ds beiotnging £> s i x 
d i i f s r o n t bot«inic;ti families Ir-v© becm armlysed fca' 
t he i r fa t ty acid eoarxjsltion by l isin: CiU*jB:kitograj*iic 
an . s xjctror.cooic teciiniquea» Xr^ i iaivji'tant features 
of oach o i l analys is are enuaerate ? below. 
All the seed o i l s except tlioso I'rai (:^cliosper>atti, 
caaeserco and Coraiorus ^cu tangu^r l^ b©l^r|- to t i e gro-p 
o^ nortial o i l s . Aiaonr^  tho saturate:^ f a t ty a c i d s , h a l ' l t i c 
acid dLonirTitej! in a l l tlis s ed o i l s , the niaxiflnita ariaunt 
bein,;; r r c s ^ t in tTm o i l o,;" ('«r.cutanj^l£-rip > Tlv oi:l« of 
;^anthl\ia atruaiariuq and rattura alba were ?.mwA to contain 
h i ^ percent^igos (15 ' and 411) of o l e i c icicl w e r ^ s 
l i n o l e i c vafi the prodrKiinant acid in the o i l s if ».jir .?aog|iora 
o i l of g^.acutaii,^ularls was found t o contain a C^QtmnoGmoXc 
acl<f (3«4>t) whie T/as characterriaed as cls''9'-hoxad©ccnolc 
aci4« 
the o i l at* C.canesence. wlilcl* has betii >rGVlDnsi^ 
analysed tay i iop^ns , cm a r e inves t i ga t i on , was faunti to he 
lja>ortant f<MP i t s hi ju >«rc^it^^ge JF ciranolijifls. riic 
ni t rogon-c sntaininj; 11 >id fracticms ueve cnBrr%c%ej?lzQA by 
iH^ HHTi and TuC cha rac t e r i e t i c s* '^ tio two cyanollnlds IdffiR-
t l f i od w«re tlje d i e s t c r s >r l-cyano-'vt^droxy-a©th:/lnron-'« 
ene - l -o l ( I ) ani l-cyano-5<-cMitJi:/ l -pro 5»l-©no-0-ol( I I ) • 
Cil^ Cilg-O-Acyl 
Acyl-o-C'U-C-ni-c^ Acyl-O-f-'lg'^sC. ;^«S 
I 
>-Acyl ( I I ) 
( I ) 
ttm seed o i l or ;»cajniQiience (Oil ccmtont r-^55,^) was 
found t > be i n t e r e s t i n g because i t contains a vary hl^>. 
percentage of a C^Q RaMio«molc acid (^^ 56«7js) bejsides 
containin ; cyanoli ) ids. 
(B)(a) §plvj;;iercuratloR'-Dejaerctyatioii of metiiyl'-isoricinolecit 
iiolv:Ki©rcur i t i n«deia©rcurati ^n >i.' ,otnyl i s o r l c i n o -
Icate iias b-cn gtudiofi usinf, etJ-yi»nG and propylon© glycol 
as tho micleopliilic s I v e n t s . Tlw i n t e r c s t i n ; f e a t . r o oi' 
the reacU-on I s tn \ t wlien an excess aa>imt )f sodium 
borohydride i s us^^i i n tn© doniercuratir^ s tag , Ions chain 
cyc l i c eUiQSts wero obtained exclus ively , ^M&rmjs when r e s t r a i -
no t aaount af B>dii«a bordhydrlde i s USQ t ^^th tiyrir-isy HH well 
a» cycl ic etiit^'s are o b t a i r ^ i . eftydration oi* tLofe l^droxif 
ethcsrs with aotlianolic-sulidiuric acid five en insep rablcj 
a i x tu r e of allc«ari©s, Hie s t r i rc tures of theoe c<x:ipouncls wercs 
e s t ab l i sh d on the bas is of ^ « l r spec t ra l d a t a . The flov 
siiec t describes the above react ion* 
m i i )Excess SaBH^ 
<TII) , ^ 
2*l}aM^ (Eestrained aaaount) 
( l^-VII) (VIII) 
(IV) x» -QAcj y« -o-a.2- -'^-oii 
(V) X« • 0 » a i 2 - - n 2 - a i | Ya -OAc 
(VI ) X« -^JAc; Ya -0-CHg-ai-CiL3 
(VII) xs -o-,4i2-Y'n -^ -^ 3^? '^^ -^ ^c 
Uii 
i^^xiucts (IV-VII) 
K«Yu«ui»uio-(:;isxai-K:lirv4i» an /or H-cn-yu-%;-i2-ni2-Cii» li— .• 
(IX) X*« -Oit; Y»« -0-(...iJg-(.1i2-OH 
(X) X«= -0-Cll2-C!t2->H{ t«=-OIl 
(XI ) X»a -O' l ; Y«a -0--'^ra: ')?-f:i3 
( X I I ) X»= - 0 ^ " I = • " ' - . : - 3 ; Y»a -0^1 
^ r (IX) and (X); 5:w^'3«( : ^ ) 4 - ; H»« . ( n ^ ) ^ . . H^ 
^or (XI) nnt\ (XII)j T:« f {.^ -( J U , ) ^ - . n t s ^( :iu)<;-c lig 
(b) l^drog^n Ixrotaide roact ion viUi I'm.i cimin t r l o l acldg. 
The reac t ion of hytlrc^en brcKald© i d t h loiii^ cfein t r i o l 
acltls has b«on invosttfjattd In goie d e t a i l , '^he t , 1 0 , 1 2 - t r i -
hydroxy s t e a r i c aclc' <m tv^tm^-nt with hydr igen brootf'e 
yieLieci t^ir^^e rjroducts, na 10I7 9(10)-TMro«^-10(f>)-l^droxy,12-
brotjo,9{lo)-broao»10(9)acetjxy,12-br'c«3o ana 9,10-dibrc«3o,12« 
liQrdr>3Qr s teai ' lc ac ids , ihon S,12,13-'trilvdr<3acy s t ea r i c a c l l 
was subjected t the sao© reac t ion unrier siiuilar ccMiditl<»is, 
12,13-dlbrooOf9-hydLroxy and 12(13)brofcio-13<12)acetoacy,9»brodu> 
s t e a r i c acids were obta inci in aiiio: t e iuai proportions. Bxe 
s t ruc tu re of tiieso isroducts wore estabUi?nei cm tJie bas i i Oi 
t h e i r spoc t ra i and chci^iic I evidences, flvs reac t ions car r ied 
out arc mEnmrlzM below j 
m j ' (x iTi) 
UUc C?^ n04 
OH If) OH 
-Iffbr-AcgO 
TW '!0y4r OH A * ^,rTir/Ac^ iV/OAc if! ^ Br Br (XVI) (XVII) (XVIII) 
Wheret taJ? 13(15)58 Mid ii*n -( :ifg)7C H 
(XIV) 6H 
I Alls tQWi^. 
(XIX) 
] irBr-Acgo 
Br i f .)a Br/Ac) Br/Oiic Br 
(XX) (XXI) 
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&@partti&Rt Of va-ieaistry 
AUgarti 14m H Q Itolvwslty 
Aligarh, 
^ i s i s to c<Mrtii> that th-a vork deserlbijcl In Uiis 
theslfr I F the orlfjteal vorfe of the caaliOat© ear r ie l cjut 
yonder w cu^ervtsif^n. 'its© tiiccls if suitable fiX* subntsoi'Mi 
for the award of tha dagro© <^ l>'x;t«^ ctf itiilcwaphy in 
ClierTlst3ry» 
wha .^ 30t lib.ij^  S'^ -'"^ «^ -i ^ '^^  ;>re6ant researcti warti ai'^ in t ids 
my vocabulary fal^s JsiKsn storttii" ttian a^ r gratitudo anci 
r«s:>©ct C:>r Mil* Hy tliar^te and indebtcxSncits i s als^ .» due 
to iTofesEcwr >*.ititeaajfi, Ueadl« :^/|KirtiMiit of chm^Btry^ f;^  
p.^flilinf? a© tho nec905?ar2f f ac i l i t i e s to caz-ry out t:i© 
pres^it reii«iurdi work. I have received VfiluiibLi su.^g»sti':»is 
af^ cmcTitirrtge-o^ f^it fT')a ?r>f9j_:sor 't*;;«Ahr:md in s-^ l'/in?™ a l 
th«) problems t M t iironc stsorswllcally, fcs" vhic«h I an 
gmtcsf i i l , 
I woRild a'.s-j lik« ty thanii :)rs«",'l,Ali, Amh^hnmiTl^ 
"•,:i, Imtirti ry, %slh Alijmd an.* ;*r«Iditia^o Ahrrsad for their 
co-oi^0x^tic>n in t^ effort , I alr.o riC^mowlo^ ,::© my tharJcn 
to Mr»(^3^u-ius U i ^ , ulio luiS tyf>c«d tho ^recent la'souscri^^t, 
mid t . aJl.;(Hew I^llii) C'jr providing Cinaiiciai arsistance, 
:^liiail7t ^ aa grateful t'> qy yi^e, ^^iisjibet^i f^ jr cam-
ter^stin^; exjierti^ a^ - no^jativ© -i,ieHxis • esoc-cially t:iu 
l>CBni?ive ana latj-mrijic - in wtiicii I a©Ivo<i 8:K3otin«s« 
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Page, 
1. XntypoiUGticri 1 
2. P\liT-Ii ;;<^^?oi2itiG»icil studies on harbace<K4S 
CQG& o i l s . 
(1) tliaorotical 4 
( l i ) ilon-tli^cwMo c«mponiWtts*stadios on 
cyaiollptdc. 32 
( l i i ) liei*er«mce-c ^ 
3 . P,\iX«IIt .^esrtrfclons of txydrcsacy olefinic a d d s . 
( i ) ilCJECtionr a:* f a t t / acicts 50 
(A) utidies 311 ;;olva«3ercuration-d<m0rcu-
ratlcKi react t-sn. 7n (B) iisacti>n of I|yc?r^ i^ <sr; broTl<l« on long 
cih$dn t r l o l a d d s . 101 
(11) SicDeriosntal 12:^  
(111) Pvafer^Tces 132 
• « * « « # 
m© V'KT'£. fldlKxtiori in the tliaidii Qonsif'tf of tv*o imrtf?. 
(A) Bart I descr ibes t ix ccrir>-»sltlcmft;- st^idie.-^ ->f so''« 
seed fiats an s t r u c t s ^ a l stmilos of cjnnolXrsid con-
t e l n l n ' seed « I U 
(1) PiRTt I I rioals with %.m stmy of sotsi? r e a c t i mii of 
l^drau^ olof inlc a c id s . 
(A) i;laht o i l s r r a . in dgtm .us se«=-cls beio-.::ln;: t^ aix 
differrent botanie'iL fa i i i i les tmv© beeri analysed far 
tliOir f a t ty acid ccK;j.positiofi by uslr^, ciiro:.satoi.::2"api'^ ic 
aiiKi spcxitroocopic tecto>iqi«Q6» Tho important features 
>^ (micAi <Ai ana l j s ie arc omta^patoci beiai^-. 
All y>" need rjiin csc+3i>t t^ -,osQ fra't C^trdiipsaenau^ 
caneser.ce ai« prcrioruc ffiCutam^ulgtrls belcmg ty the grour^ 
of mrrml o d l s . Ans»ig the? j?et^im.tol f a t t y ac id s , ^ . I n i t l c 
aci'i doGiinatos i n a l l t-^e soml oiU?, t ' r m^lratci cri-nint bol; 
?pes<ait i n tv=o .ill -3f r .^cutang^jlarig. 'nie o i l of ,;;^t; 
s^trtjemrium an? ''atiira a lba waro fo^avl t o corstain hl.;Th 
porcontagRs (55,1 and 41") of o l e i c aclvt %j!i«K*oa;: l i n o l c l c 
vaa the T^rQ^loninjait aci? in tl«-i a l l s of C!'yr:i^ntiprfi 
o i l of fc*§c^tar^uia?la was £zmnd t a conta in a C^ygiaoaoejialc 
acid (3«4:?i) whicr was charac ter i sed sts g^^-O-l e«cad©cenoic 
ac id , 
Ttm oil >t' i.»SB^gO|]££f ^ i i cu tms been jreiUcftisU' 
amilyse^i by !io-*lnS|i an r-. rolnvestigatliTn, \m.s tixmd to ixs 
iar>artant for I t s high percent age if G,.-finoIl>5idc. '?m 
nltrogen-KJ-oitalninc!: 11 id fractioRt; wore character ised by 
I i^jHISi and 7W- cJ iaractor is tScs . !ri«^  two cysnnoXitd'^s Ideri-
t i f i e 1 voro tho d i e s t s r s >f l-cyano-r-^iy'lroxy-riicthylpro^-'''-
wio-l-^aK I ) a irf l-cyajno-«-iaeti5y 1- j'rop-l-®n€h-3-ol( II )• 
li r 
u-Acyi ( I D 
( I ) 
Ti.c seM o i l ar C,caiR^8@fice (Oil content 66;4) i-as 
four^ t j bo I n t o r e a t i n j boc:iue-0 i t c^jntainc ... v-^ry bt^h 
iK?rc®^t!jtse oi ix C^?Q oofic^n^ic acid ( ' ^ 5 5 » 7 - J > besides 
Solvacjjrcuratl Hi-deEsercucrati jfi of aotliyl I s o r l c i n o -
leat^i Jsas tKsesi sttt-iia i jsin;-: et!x:;lenQ ami i^opylefie glycols 
an tho nucleo!*iilic s-jlvorAs, Use in t e re s t i r - j foaturc of 
th& resection I s 1ti---t v^en m excess smyimt >f E-odiu© 
b--jrdhgrfScld© I F iir?><! In thr: dseierciimtlilg sto»Sc» \<^V^ 'chr^in 
cyc l i c eUsars w«ro obtair*e ? exclusivelyf wlrereas ^d^rm r o s t r a 
Hvd aamint jf sodlica hor liytlride Is iipsd, b >th hydr sy as 
well as ^ c l i c e thors a re ctotali^> !• :>eliyclrati >n of t^^ga 
li^driXf etlners v/lth r:iotaian.jLic-sai.p4iuric &cid gav© ar. 
ins«parablo :3i%tur© . r alkieme* ThO: structiur©r3 af fc.ese 
coiiDoindy tfOTQ ©s tab l i ^od mi ths laasls ;>f t^uiir srK:ctral 
da ta . Xh« flow ijlie.t aeecriboe tiis above r^LCti^t . 
l i -Cilo-^-J 
l) i ig(a^c)p f^ (VIII) 
(III) 
i f 3 2.I^Bil4 (lies trained aftonrit) LI^S trained aimtnt) / \ 
R-^-Hgi J-aig-ti* afti^jr J /)-«"fe-
X t OH 
(IV-VII) (VIII) 
<r/) x« •)Acj Y« -!> iig- Kjj-ai 
(V) Xm -0--'l!g-.:^!2-oa| ir» -OAc 
Rradi^ts (IV-VII) " 
(XII) x«« -o-iv^iBai-aiai Y«w -'iu 
*cr (IX) and (X)j .«.a3»( Jio54- I • •" - ( 52)0-^ ii 
-':xr (XI) atKi (XII) ; It* ui3-(^--i2)4"'» •^'" -(.-•ii2^G'"-'*^-'•-• 
(b> f^ty^^^M r^t3QJUic jtr 4iCti^„ami-:I?M.. 0-^^:in .ty^l.ai. ag^k^ 
Tti© roacto. m ;r l"iy'Aro.:;cn brail-:-/ iviy* i.cK\i c^uiin t r i o i 
aci:.ls has be<jn investi.iat'^jd in tvxio l i - t r i i l . ^he D^10tl2-tr l ' 
y i e l d s ttiTGO i rMucts t naraoXy 9<lJJ)-brm>»lQ(9)-*^«^fjx3,'|12-
br'3oa,9(10)-br'xi-'>-10(9)aceto^,12«brr^o and 9,l->-dibr»-io,irv 
hy<li*:jxy s t o a r i c Rel-fla. hen 9,12,13-trlhyd?'>xy s t e a r i c r .c i ! 
waf- subjectc- t > tl^c sans j-^actd^:^ txn'cr t^lriilar coH'^iti ^fi-., 
lT',13-di>>r?xa'5,9-*ycln3?y and 12(13)br">Qo»13( 12)acetOKy,9-br ^n 
:3t^u*lc acids were jbtalnor in a l o -nt e—arj! r-Tarx^rtior^. r?;e* 
s t ruc tu re of tJTeso ^roliictff vero sstablir-^iud <m the bcisio .f 
t h e i r crjectra'L aid chcaica], cvi:_'crK;c£. Ux; roactiat ir 
carri>-d c«it a re saumi'isiJti below i 
ill (XIII > 
*>« no Oil 
ar liu/Br iii/ap -ir*/^^) iW/ii^ .c us " Br ^^ 
(XVI) (XVII) (C\'I1I) 
• share: •.«^:i3(--iloig; anrl ;;» » -(•.i:^)7 , •>!; 
A fc ' t * 
(XI¥)* " ')H 
••Atc ^inq4 
* (^ rp 
(KO ( r ' l ) 
ihorot J!»a!3( :HO)4 - ^^ '^^  -'** •(•-i2>7'--0?H 
im.^r.^j'-n " 
Satcjral f a t s p^r : oils!- h'yioi--: to •: clm-r of li">l^t£ 
aaJ n?)n-cry«taiilf¥; ivttiijro otf t r l i ' i y c c r i i o s li': oiI« -sn': 
fa ts as r i i inl^ rssponjitbic C^r t'lo luck oi aca Ciic i n t e r e s t 
ill tiieii ' ca^ie.jical s tudy. * i i i i^ i6i> i t t<ma reail^tid t^ i^ t^ U.e 
l i p i d C£Kj,,>ositi ;^ aT f^ o jlm-^t ir catiplfctel^ }an3vm» i^owiocJ^o 
abijtit till? coa|:KKsiti-:sr* af feits s t a r t e d accuKmliitiii^i i n 1£«4-C)»s 
wh&n Pi'or. Ililrfitch afid I'lis a s s ^ i l a t e s umlertoK:^ axtwisiTO 
investigaticNHs mi the c<K3i>ositic»i (^ Tatty c^ics and Umtr 
aljrcerif^is. l a t e r tJbe outstai^difig contriteatiang of iiasstarJot 
iiwern^ ll^f^SAxm^ Wolff «tf«l t'Jtai^ an f a t t y ajCi^ s^ helped the 
Chor:^stry ^ fa ts t o occupy a pc^itl^m of prcKiincnce no Ic^c 
tt^W: mi7 Q^.or Iwanch of rmfeisul pi^clticts* 
aithoufli Isi'-liaio a ;Tijcr olLtOf^l ^rw.luclr^3 cot^-try, 
the sit'.iatiors }>o.-cvcr haa cliat^e-4 ir. tlie la«st dacede rm *. tlie 
coorjtry 'ms ncr>i beeooo a -a j^ : : ^ ' lar-^ai'tor Oi oiXse®sls« Ko 
botanico-<:^io;.3ics:ii surve / lias ^irlii-.-r boer. carsilQd <ittt In 
Qxplorin^: Uto na tu ra l fores t resources fj^ " c^l-^warlr.3 seeds . 
^le b io log ica l lfai>ortarice •:>r piOlyur,saturEit©tl f a t t y acicls 
(r'Ui'.-O as procurr.ors 01' prostaiilandins Ims ar;Miuod c msiderablc 
i n t c r a s t Xs tlie o i l ooffioclticHiai rcsetircr.. I t i s bt i i icvct 
• t 9. t -
lahat prof>©riCtt oc absei^o oC a rr.rticiilia.r f a i t / acd-i aay 
be a sii.!ir^i Tsctcir in €AiG^:itaz(mms^ ol* pi<snts« 
Incitjonaus oiXs antt Tats I s fia/ b«ln,^ s i von ptirtiraouiit 
importarice« ''Bm object ive ^ UIIM typG st roam^vch I s 
t o det'-'ratne t?y analysis \ttm.t osKna^s and ij<Mmii'ai clasi-oi; 
of f a t t y acids a re contained i n seed o i l s ^ l a rge ns.ir:^er 
and va r i e ty af t^esersbly lancultivat© species* 
HecoT*l7 nm; jinrt Jj^cy^stir^j notice l a s r i c a l reae t l^^s 
oC fatt ; / a d d s have b--:€r, d e s c r i b e tha t |K*3Vi-!c n?^* route 
t o tl'MJ s^mth- s i s -jf a, vmriety af f a t t ^ acid der ivat iver , . 
ffor^^VGr a ruil t l ta . ie of fxrod -^Kits fi>talm;d froa o i l s and 
f a t s have tmitki lrs:rmmir^ use i : industry cm..i trad©. 
A i^i^  r ^ i l i a a t l o n .of t h o i r iaportanco in i n u s t r / has r e -
siiltod ifi thf2 i n i t i a t i a r j of a thorcju^h arfei s / s t^a^-^c study 
i^ f t i ^ cherdfial, jfiiysdcai arxi biochesdcal pi'^.Tertlos or 
o l io auni f a t e . Iher© has boen a asKititiiieS interci^t ixi f a t t y 
aeid a iml / s l c li;: Uii; recent jxiat da® t o Uxa v i t a l raki 
e s s e n t i a l f a t t y ac ia s play in huicmn nu t r i t ion* Xxi a broader 
son&Qf ^ . s s e pers|)ectives Imve b* @n rtjsijonsible i'or br lasin; , 
thD fa t ty a c l s Irita ttya oa ins t raaa of phytochc^sical 
r o sa i r ch . -tar©ow< r tlicse object ives loi! t o the present w^rk 
OR lnyl.so«:3Ui!- scsc-d fats tm& Umlr ccwaporiffinfe fa t ty a d d s . 
IMs line of ressotirch i s e^poctod to Iwilp oxplodt Urn 
alnsr ollso«d potential ' ^ *mir couaitry as well as to 
stufiy the diG-filptry of iJ0misiii.l fatty tscltfs anS tlteir 
dorivntlTes. 
« m 9 a« « # « « «* «•• 
p A a T - 1 
* t 4 t -
Oar in s i# i t Int-j tii*- c^^oi^aitlon dC seed fats !te.s 
rtevelxspe • in the PQC«nt mst» Alth,fmih, tfiroe <fi--Pt©rs c^ 
a ecmtair:/ ?mv© elai>se-! I r hixAi a lot -€ vork ^n t l^ comno-
tli© lo r s , I t 6fti';.l i s fMTily n fractian ' ^ ^>e festal wealth 
ot s d fat 111 mtisre* Aa in Uie past aoro ir^iiw^st vraa 
devoted t o the study of plant imter ia l , n iirgQ portion 
•air tlae secxi lipl<ls rocmtrasd ct^ mlc^U.34r uiKSiaracteite5©<l. 7or 
the i^ jiM* part , tb# work pwjviausly i^ccrcied in l i t ^ ^ ^ i r e 
wag a cjmae i^utence of cX c t ica l tetSmiques \4ii£h ajr© no aoru 
thou^tt of considOKiblc roMaJbility* JStm great adVMKJ^ iontL; 
(ichi070c! durirJd tlic l a s t 16 y^irs ii; tt^e isalati^jHy sQp;ira-
tliani ana cimrc^ctwrization hava brought ta li^jht a wide 
Variety of na^ol fat ty acids in seed fate* .Oaoit evory 
reiKsrasti^atl^i c^ tJie past analyses re-sfeals reauXts vhich 
Bhn,u a©-Tmrture frt:Ki ©airliar oljstirratidfis. I^tir; liaa liosn 
(!uc> t^ Uw modem am hi=^3^ safAlrtlcated analytical tools 
no%; avuil"bi0 to ctie .ir^ta. A tiricjf aeciisw;. wi LI ncR; foUoi-? 
oi* tbf: c«cui»once, dot©ction an5 structure detortiin'.tl >n <*" 
fatty aci-:R in soed o i l s . 
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Th« fatii- fvci^is occurrlm^i in imtiiral f a t s itor«# g rea t 
lajner^jsity and r a n ^ in du^ifi l^nijtfo frtaa fotir to ty^iRty 
fcMir ciirb.3«3 atoat- an.i fitaBi gje '^o to f':mr doable bon*-is» 
jflNire arc ;:^«^ 3(K) i*atty aei^ j E^iowis oC li:4ci o r ig in viM 
tlioii- aijiifo«a* i s Tast imreas i2 i> ^tranooly en-;u,.,li DRI^ 8 J 
imtur s i Cj^ f a t t y aid-^c were ^cKrn t i i i 1965} i3ox*c t i a n 
l^^lf 04* wlilic-h Vic-r© <ilscavercs. dsiiln^ tiie years 1'^^6J-GO« 
iic^GrFor» i n the paet i.KMsado a ii-'iiidsomo laatscr 1>^ rjew afid 
s-^oe H'WOl f a t t ^ aei ' ls have beei brou^^t to regard wnich 
oftisn oiabo^ h i i ^ l 7 iimisiial f i ^ t t i r e s , rhs tiae-4ion'sarod 
co««ent tha t oils^ fr^3^ 8 mrtlcul£»r botaiiicnl faialiy ccia-
l«*lsc nt sicxtlfiip fatiir ad*:'*? i s no raoi'e tetmblsj, f^arearer 
the i»Qii«s*ftllsef; vi©-.^  tha t iteiture s y n t h e s i ^ s mX^ <?'^ cr 
naab®rct! cap!KH)i-<*iiiin fa t tv acidc with c^a imsaturatl^isfi ftoos 
not apnl^r t o nattipal f a t s . T!>-^  Collo^dn-^ {ir-5'.ir»ift3s te.v^ !J <m 
fotmi t o fee tlw lams^r;! stptict-a^fil reaturas of recent ly 
i s o l ' t o 4 f; t t y acic^p. 
Cito 
4i'» 
OH m 
. B i . . » -
Apart fPdis the s t ructural gr>uiitnj8 laefitlonecl at>3ve, 
a :ioQ-'X r&M^mr at linfai^liar aet-:is carry typical t y p ^ aud. 
positions of double bancis ^ t i i V-r/ii^^s clain length aft.1 
gaocistrical foiikiros* Ti-i© .d:iCiiBelcBi wil l be i i a i t ed to 
the t%ro a<>re intei^Jsting typeo of tliti Tat-^ y aci '.L^ , i . e . 
iiydraxy JiUti cyclic fat ty acids* 
A br<5&d jmi;3l>©r o^ hydr=J3sy acids- occur in fats anti 
frofi tht:- car* b^ gaiigetl tn© aultifcjrjiity of fntty acids, 
c^astox' o i l roimins to the pf^sant daj t'tm (mly hyCroxflskte^. 
"^ ©i-ietablQ o i l availriblfl in Jjir^ie ccsis^rctal qiiantitlos ami 
"helcHVtr t") "witiarblfMscaQ faoily# ISite o i l contains r ie ino-
le ic aci* ( ' 2 - hyflroxF*''«>ctadec, gls •• 0-©noic) as a mjor 
coi^)oiiimt# decmitl^f J5i*!iqni et &it have found thlr? acid 
to b© a j^.jor cor^tituer^ a€ .'-iii>tage seed v.11, Isaricincileic 
atid (9-*e^droagr-octad©c, s l^lE-imoie)^ an iscEKsr of 
r ic in^le ic acid, was f i r s t re xK'ted b^ f GyniFtcaio'' in seed o i l 
o: the -enu£. ^^trai^'mthti^^ faail:/ Apocytnac^ac^^ i%isil and 
4 
caworlters Imve recently .r^po.'tect three seed «*ils oC 
A|>oc,m(^oao to bo rich source of y-*iydi*aaiQf-octadoc, cia-*!: > 
onadc ac i ! , riare reeontl^r in oiir laborataay ^ l i s atdt' has 
been fotma to be the oajor c<xapanent oi the fatty aci:41 
proe^jt in i^jrl-litja fej^^.tprfe afki ic t^peRtosi^ seed o i l s ^ , 
A !ii#iBr hoi^logt«e r>r r ic inoleic acid, las'^uorolic acAcl 
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farsHy Cs'iiCirc-:*<Mii«» 
Bt 1?B0, dljiort)lj0colic acid (O-l^droiy-^inf-lO, 
tpanfl*I-^*QCtadecadl@riolc)« tho f i r s t represofitatt^^ oC a 
nmi class of naturally occurring, fat ty ac i i s yns P© per ted 
7 by Snith @t al .y in 'i^ilcli ttv.> hyiro3?y gi^up !k- o[ t^^ & 
cor.ojugafeod diene i^roupirc* 'Sm fnysiH^ coapositae %ms &tmm 
to be possaswifig other ctmjuijated hyaeox^ diimaic acicio» 
liorris et a l • &m Cliisholn :md U'laislnr-*'^  foissi iniepeBcl^sfc2y» 
tiis mist-,^e m: D-liyv^ro^^-io, 12- , ams 13-i-iydroxy-l>g 11 -
octadooodlcsioic aci'';-. in scvea^l seed « l l s , lli^rce aeicts 
vere f-CRinii to be elt^'ier <?^ ,y tearvi^_ -ar toa£» s y . in ccmfi-
giiratic«i. la te r miloi-t et a l^^. r^^ortei timt IS-ti/'ir^ucT-
9f 11-acit! (Ccs^'ialic) 3CcuiT«d in a speeioc of Ccalarlacoa© 
without the ©-hydro.-sy-lO, 12-in:XiQr. rnis pn.lr -if f^iiirtjiy 
iwciri5.t</Rs characterised to !»!5 c -^rTfrts"-^ ' r>f 9-«4iy*-'r:>x;f-|2^gj|;-10, 
^i£-lf!-an- l.'M4ydr.:xacjr-c|^4-e,Jt£il^-ll»^:tad3cadienolc ncida. 
TJi^ © the hydroxy ^^Icn'sic aei-'':- '-cn'j-jR r^ far (@itc©!A cii^* 
iJ^K^r^lf jye^ Bfir^ -Of £M-3^f f^ ^ l^mar-^f |yty,s-12y respcct-
iv®ly, ', i5c»n coojugritc" h/nv>xy il^ t^ie acl^, d^nsipolic 
(12-iiydroi^-^^-0, ds-l-S-^ctadecadionolc) acid has been 
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l l foun * t^ n?3ith et aX • as a mjor coisatitii«Rt in iMstmsrelM 
seed oil» saltti an '; yolff^" haire very reemlkly (iisc»v©red 
a vory imusuai Ixf^roxy Unolmdc addf (2-^drQassr-£igj-9t 
cls-12* <Aa«ia*octadecatrl@aolc) In WB seed a l l of Ttoroiis 
hydr?M^ acetyXenlc ae^dB tmi^l to c^cur in fa l r iy large pro-
portJ.^ :«lii« From Xiia©*ila olXf lAishyjelra Isolatod S-iiorclrosiy-
atiffiOfQfiilc acid« hxtm" iHiny*^ dlscdveErecl S«t^^ro3Cr-lsanie 
acM fnaa Qm i^^ w^ g€0d €K11« ll<iXffliyiiolic acid O-^a i^x^* 
IS 
dlaarphftcolle acid ^ms dlsearvsred hy ^»^11 and cofwstlmm 
In HelLchrfBija swf^  it>ii. ?^ ei« fardly Ca®positae» owmr 
lXfftr<33E7 acetylcfiic fatty aci ' ls fn'^9 also t^sen Identlflod In 
«3ol£©a s©od o i l by (Hmmtaim rmt! ii'^a.!^"* arsi al^> tsy Morris • 
Pcy^ell e t a l ^, i©t??ctQ<l and ideritifia • sevoral otiisr nev 
h:f(lTC(x^ ^eetylmitc acid; in canttjosj^rls a H i faa.11^ iianfeilxieetn 
,\a<«ii: tli<;s43 i£ Uic f i r s t c^^^-j^  fat ty act:! (7*liyiiro3cyH ,^j'ua^«»10. 
I f 
15-ho|j^<toa]i-ai©ne-^«^rf5ic) fwaa-l to bo in plenty in a seel oii«^ 
I t tiierei'oro seeias tl'i:it l^rtrosa'' aoet^lenic aci>.;S are siicann-
t©r©d netirly as fi^^ni^itly in seed o i l s aa hyclrax/ olefinic 
acids but iMQt ft:it ocmir in as OM^ y plafit fcimliies. ^ l^e na«rel 
futty acdds h-^ -^ ^ h^corm ofln>'3rfcfmc0 »-3 l!*^pn©dlfites 
111 thff l3ios«i5etic <:<»wer8i!»is f^ lii^l<*ic to eanjui^ afc©*! 
!ms beeaoB of irt^areat ao a stiiiidLnc m t e r i a l far the 
«^^«:.:-ls of u l l els'*'!* 11,14-eicosatrieaolc acid, ^ I d i 
1« siibs©qt*«!tiy cscinvert«fJ Into f3r^ta?'::lar»din £^^ 
Heeaitl^f, fatty aeifis Usat c^^itain an ollmtle ^^ixtutt 
twm b«€Si dlscovfiop©: in seed o i l s , laball«tlc acid ( - ) -
octad«ea-5,6*dl€gaoic> wis tirat iao2*it©d b j i'fe^ y awl 
cot^M^rs"^ In Urn Bmd o i l of i^sg^yU^, mj^MB£9M^» "^^ 
i»%r^tt aLl^nlc ^ t t y acid, larjarmiieRlc aclti (•>-oetatloca-6, 
o-|a^l§;»lJl--trl<mf>lc) Ims b©©n refKirte<! in tlis seed o i l of 
I^yiit^ aaOSffi^^ *^^  ap'^^yps th-.t labailerelc acid la a 
dlstin.-wlrhln-^* cfc^3f>taxofiaraic f<iatus*o of the fanlly I^blstae. 
In oyr liibortit-ory another species at Labiata©, toucan 
c@i3halQttis Ims hm^. foxml t^ c .>ntain lal^-ilIonic B.ei:l as a 
taajm* c<5r<'-»<3rjont of th© .«oed ^il« 
'?tst> cyel<r>FO'^ >«nQ an* c^clotxmt-f^-cBie acl.:.?c; n.re tV«» 
fcH»r^ of?t ac^ cmg the nstara ly occurrlf^^ cyclic fatty aci^is 
%rhich JKVTo bfjen re >ortod In seed adlls# Chmilrsoojira. and 
Bosa© related seed oi ls of t*^ faMXy Fi«ja<«j,rtlaceae contained 
a d lis liKiVlns a «Qrclop®ntenc sroftip. Ikir© coarKJUt fKiwevefjar© 
t£»e Cj^ g (i^cluoearplc) and C^ i^  (Omulrit^^rlc) acids. T^t 
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laa&r umb&^s ami ac^© umeaturated C^Q acidf goalie 
i ^ derivative) are also topj^m* All teteae cscids are 
i 'terculic a d d ( l a ) , the f i r s t ?:3€gal>er of cycl-aprrnene 
acitis, was ch;ira-ctGria#cl b^ iton***^  iR l^ Sf-*, Siis acid IB 
Ha.- imo--fi to occur In sc^ M oil® or fruit fats <^ l^sXvt^ciUmOf 
J'tercuHseeao, %llae0a© aiifi Boaba^ie#ae fi«illl.os« a«x»-
tl i^Sf I t i s acccBaa-iiiiad hif oalvaHc ac l ' <lb) ari?. I t s 
dlh:/dro dorl'^utivo. 
( la) i^tercullc acid (!»*7){ 
(lb) Malvalic aeld (BB«S) 
In ti*o scrocfjin:: -^V hei^aeo^jus seedi tails r^ -^ lii projjross 
In tills liboratoiT, i t V^B •aunc^ tl"'. t tyo sp^ier^ ouT tfM 
UCftus Sida (I'feslvactmo) vFero €'Mm:l to yleM c^ls c^Mttcilnlr^ 
batii stesrouHc cma Eialvaile acidc . 
J@vam and ilof^ciiis'^ * liavo very raccffitl^ repair te-i syn 
aectyliM^c cyclojiropene aclcl, stei-cii-lynlc (a»9-«iet>ic/lone-
octad6c«^i-0ne-l?-ynoic) a d d in W.G seed o i l of r>t0rciilla 
on 
gj^i^ , '-ior-rls &t a i , hs^re f wful 2-hy<1r']!0C7 storctillc acid 
fran the seuci .-JII of l^chira JflsSjmlsi sM p^pucon&V^ f^labra. 
lljrrir? «t al'.^ have alsd re-'>-!irtod thQ '^ires^ice r>f a crclo-
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furanolc ac id , ©•(5-hesyl-furyl-2) octanolc acid in Urn 
seed o i l of BxoCari?U£ cui>f>ressifort3iB. faa i ly i:antalacca©, 
Ih 11« ccjurs® of coQpositioTjJil study of B^*A o i l s , 
a muaber Q:' l e s se r Jmjtm aci«is vrere I so la ted ^ id cha rae te r -
±%mU I t was obs«rvcl tii t o i l s y l th unusual fvmctional 
groups often rescxaided i n an isaiexpect^d WB-im^r tawartls t t e 
rout ino a n a l y t i c a l proceiiuree. By clatudc 1 aotaotlc, i t 
was ro t possible t o i s o l a t e an i ident i fy a d d s occurring i n 
lainor qi iant i t lcs iii soed oi ls» The iriterKieddUn! of un-
usiial structiural ta i i ts ^ i t h tlie standard soUiois iuxn led to 
tho dlversoet rtimilts of workers in tiie area of f a t t y a d d 
research , Uhls. irmnt© c t^p lex i ty in thcs f a t t y acid analysis 
of na tu ra l f a t s hafr 'propped up ai^ iny prrihlBr-^ in the la© of 
Bta«ci-ird tecfiniques t-jr dotec t ion , separ t ion and cha rac t e -
r i s a t i o n of sdnor fa t ty ac l is. 
T^rin ' recent years a f©* ' i a -nos t l c spot testts ^^ive 
been developed for the datecticai of unusual f a t ty a d d s . 
These s >ot reagents inc lude , p i c r i c a c i i for eposgr acids?*^ 
4-Cp-ttitrobon2yl) pyrl sine far hydroxy 1^^ and a c e t y l « i i c ^ 
funct ions; 4-aaino-5-hyd.ro3iao-'l ,2,4-trlaaole»0»^hi.ol for 
aldehydic gro i r^ 2,4-dinitror*i€aiyl hydr asine for ketof^ 
f^rronis thlocyanate for hydroperoxide*^ aj^l Halplien's r^^cmt 
for cyc3j>proi»noid a c l i s . 33 
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Tim am-© iufxsrfear^ oC ttm pt^sical aiid cJ«iaical astiiotis 
ill use for Urn ptriKjg© of ctiajmetflrlj^aiiQii a i^ j 
t t e siajjlest gf a i l i^t^r Urn defcactloo m' axrs««at©«i fat ty 
aciiW 3w4«! to mv iiicr<msed pa la r l t / of oiQrgeimted ftinc-
ti««ist G illrect fl^: rrm uivess f^-^ts ^Itli a Idwor iif value 
of 7W micii as r@iror*?©rt r^mB@t ^^wic acid an<S s i lver lots 
h&vm a lso b©*^ f! «g€K! in t>*iE. r»r©lifslriary ^iaiyfjls <:^  stmd o i l s , 
( l i ) rit^ctrogcag)ic !-l€rtlio<1a t Of the four rBjor Itiirir of 
EpQCtroscopff oR,l|r 0"/ i^d Hi ••-;er$ usoti aar-e froqiientiy t i l l 
10 yoars Imel^ :* B»rear ter ot*i«ar ®ophistl<^t^ tattm at 
Hfp^QtFomtmy l ike IIMIl anrt aass also stsurt^ad c<«apl©a«iting 
the infojmatioR ^^'.ali^id Ijy i^¥ aixi Il'i spcjctrvw ticM a l l tTiC 
speetrocofiles eanloytHi in conjiinctiari i)&V9 sii^pliiletl the 
pffj^lBH'^ okf c^'aract«rl8ati;m h^<m& &xp(ii3%Q.tiomim If the 
UV spactn;^ .-^  an siil ;£tiaws cmxi^i in t^m 20-.) - 40 : ^^ 
ir«gic«i, i t i s tafton as a TJcaitlve e¥ici^\cre fasr U'ie pr^ serKJ j^ 
or canjugaticm* s:!'/ ^[telysla of o i l s or their c^mpcmmA acdds 
af ter alliall is^aerisatlf:^ ia the stsn ard pTO€m\ur& far 
the d e t « c t i » ?if cf«;.juf!at»(l fat ty adcSii. AlHail is«aerimtio« 
'/•* snecti^^isetr;? i s n-m^* oBljf faccasiaffeillF tise<1 ©xcarjt In a 
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<|uialitatlve aarmep to 6mtmst ylietfc^r n-si-canjugaten 
pol;r«rioic acl-is ore ^sti'vlmie liitj^r«ptef!« Currently the 
tj^tantitative laethoc^ i s ^f no greater im^Kjrtarscc as c.cKapare^ l 
to QIX %*ilch U -nre .-pantitatlvo aM iMovmAl^em 3U- ij;^  
an «!ctre'35ly i^iworful t-nd indisf^anslt^lQ t-^al ?CH» a fat 
diei3Jbt« tlie ac»5t useful a pMcati-aii of l:^ -: In linlc! smalyKie 
i s Iji the iietc^riination of tha coci|K»f-iticm of fa t t^ aci'-s 
an:i by a Judiclawjs choice of lic«ui* i^insee, a ctssplots 
aatJLy^ -dK ciC f ^ t y acid:? separate*! t>oth by dtain l«m:'tli and 
d»gr©e of tafiaaturt^tloii in a giv^i sasr^le ctm b© aeuiovea* 
?3slti*MicA is«30srs if unsr.tiarated fatty acl-ig e ^ alsa be 
separated <« opoR-tulmlar cci:u^as, WB prtnclml use -af T. 
spectrascoi:^, in is^iitiafi to i t s revealatlmi af tac clir-xaa^^es 
:ia8 tiemi in the dst«etl^>n of t^aRf^^tjiisatur^tlagiy %iilch i s 
cImracteriscKl by ab; orpti^ -j© a t 10„%i^ , Tharofore, sor© 
c-i:;ffiKHily the I-t spectra are ta^mn f«r emiialniRf* th<3 rxjEsiblc 
ty-oRf double b^sittji, Lik«^ls&y Eli mx^ smss haves also been 
of m^nt iapdartaTK^ in faci l i ta t ing tfm :a»'>bl©?a c^ s t raeture 
«l«<ddritl'«u 
<i i i ) ipr t l tFat i<^t Jl!lr*r«actiii:: fmtty acids tnclad^ the 
o:>3xy ftmctlofi, ^-l^dr^icy e^ugate^l <ti®Eie i^raupin* aft.! 
cyclopro!>enold aolety, m fat ty aci.^s cantaioing anyooe of 
th©s« S3p.^ i^ >iR3s sb.-c^b 9tolQhl(^«tric ai^Kmt oC HT ,^ t l» 
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srmlyst i s coRfrontod with tlie irobles of tu r fe ren t ta t im 
^i^Lety* 2l3© co-occtarrflatMse erf* ar^ t¥o iCir-s'^^tlns aciOs 
i s an i tddit iami JT-rjbijsa in jm;.ilyfiis» lu vle*r aC tl*; 
ad^^iiti':^ of ^BP t - n;? .>up!s other th^ iU ©ixiasr lis seed aiijf, 
th® tera ICtr o^iuivalMit (IBB) is nov vmmi tn r«>3a:'tliit5 tt^ nD 
analytieal rtNiuIta* Altlim:h l^e IM.^i^^. t e s t i s crmracte-
r i s t i ? ••sf cycl'? r^o'->03niyl i^^jwvjf a alxt*,ir© -3^  07*32^  a^ '^i 
34 
tUpat lon aetho^i -if HaiTl? «t ai« Tfi^ elessi^ laeti-iod. 
p«r?iits the selective !Br tit2ratt--r. of «^ K>xl'!e In the 
:>reK0f«?e of cjcla:>r'5^>ene a t low teaperature (3 c ) , Mierefug 
bat''. claBi?©s '>f fitmpmxmiz rosct witl- iQr a t hi;:^ :i t«ap<jrat\iroj 
(65^0), :Siu£, C5M|K)sitl;3£i taf a ^sijetiiro can t>® evaluated 
by an i n i t i a l t i t r a t i o n to a cold en- ^^oint sail i-<vrAiiraatl'3n 
witli tj"^@ ssrao &im »ls tc? Uio 55% m0. i>oiiit, 'Biis s^thcxt 
pej?:ilts a quontttatlvG differont.lati m -ji etK>slds fraia 
eye iOprorifflRaid sl^ ^^ coff-lae ester* Another prr>cei urc*^ to 
deter dno ogcJLr^ no 0!i;ygQn in o i l s ccmtaininj cyclojr^ptm^d 
acids involves ut i i i s^t iar i '->i* imr titrtiticsn bef-vsr^  and aftap 
r<3ducti.r-^ i l^ HtMtKai BlmdUamx to^drlue. 'Itiis r«ag€ttit reduces 
•p03rf.d.©s, but lias n"> o'Tect cm c^cIoprtJjNKies ar (i(»h7dro:^ 
c<Hv3ii{tated dicmeri. In th^ a&»©nce ^f ath&r l i '^-r^ct inr : 
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eu!^tafscec, the fli'-Tei^er.c© in ?!'.%• 6l^or.iftlo« beforo nttA 
a f t e r redt*Dti<m e>-al*j t^ierefortj gi^m a iaBRfim*®aDnt of 
oidLran© c^ygem, !1©nii«r, !>i0jd.e aeM fi.t:'' ctsn alf?i b© 
us«5d C .M* U'v dctecU or? .;>r @.>3:[^  WCMB i n so^d d i e . 
Z.& c lasa iQi l 8cp\ra6i-^jr: t^thtxis tl=iat were In ii:© 
dl.-U.i-iati;)B t»r*<- cr\/uta*J.isati3i: tecfaiiqtieji iiiio ©£tor 
c r y e t a - l l s a t l o n and i i t i i i ua and i©aii s a l t jiciK^ratlors af 
Tatty a c i d s . '2limiG liav© RCW ^^9«n jreplaced by cl^f^aniafeoipmi^iic 
i^ia prcBCSTt day imUindB r^ - ^ l an-lycln iriClwie (n) the 
chr'^ jrdato;>Ki''>?iie ai*:l (b)t;lie spoctrf>scc>T>ic tochniques. B» 
' r ea t adyanta-fte of ':i5d©iti ^M t^liod-- H O P In tm accuracy 
ar*3 quiclme c o.' an-.l:/sl£i» T?33 ansajfin:: of fa t ty ac ids 
has GKrmrlimaQ'l a tu t - i l revaluticin with tfif; dd-relo^jficRt «3f 
c!u'a^ito3m;">tiic t©<*iM IUOK. :jar>nr^  t ^ i^e arc caiman absarp-
ticm, rcsvorsiKl-pliaiie coiiirart, jxifMjr, arut3itatt<m ruiri l l 'niift-
VB^nmr -pe'taso tcKitiiiiquor. :i sill:!!© ae'>aration teclmiquo 
Cimiiot accoopllsa tiio t iti^i recoiuti.->r; o^ tmUvL^iml aeids 
i n a cjia;:>iex aciif ciisture mx -'or t^ac .mrposc, cocip..l!,MKitary 
methods of fractlQimticm imvo to tm ^5.,>lc^ed» B.de^^es 
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of C&tt^ afiid ^itiig^i esters sRd Cii) t a t ty txCtti « 8 ^ r s 
37 i^srtixi 6avelaimd "Hsrisrs^d-islsigQ .partition ci-iraaat<^rai^** 
•i!h6 f i r s t ap?>3i4iaticsn or s l lvor n i t r a t e Irj TU> MieyB mB.M 
slmiltm^ousJ^ !^ lls^rii ' -' g ^ ^ o ^ i t t #t aX* !^ t i i is 
teclsrAqfa© a e ^ ^ l iwte-r© of ifesrlaias positloitel sfid geometrical 
Is^aser© of cMqrgamt^ aclc^ diCf&pism iK ^Ktmtfc of tmsa-
t«ratic9i verm sepai^ted* C^ KIOJUKK rdsctt^es can, b# re®ol'/c?d 
fcy a st«p(#l«© fsmetidfiatlim aslng varlcms sdirc>i:Jatoarai '^4.c 
toclmi(|i»is iJi ti© f;e i^i®rsco, (1) sSmotptimi ( i i ) arsc^itatisr* 
( i l l ) i»«rvoi«o4-^miJC imrtltiaB MiH / <^ Civ) gfts-Ucmid 
clM'osmtograpi^, 4Xtliaii#4 f i^ etn Crmxitlooate f&tty acid 
isixU^es accardim to t»isiatur»;kti€i«i, diain iat^tl3» t^ 'p© <£ 
Itmctional il^u^^ arki «^cK-j@tiT .if double hagid^ tilrect 
i|uaiititati<m i s seX{ic» &&fiX&^rmU Hme th# ap^pHeatisan 
^r uu; has boeoi^i f^ mtximm in/iortarica in rm^imt yimsm* 
k eooliiiiod Ty:*a^ lrC t®clmi<p© csn effect cssc^nto r^ioloitioB 
8i»i q^uaatificsati^is r>f a l l ampasmtktM of a fat ty acid ois^ure* 
aK: is f>f 1^ © lii^iegt s«is i t i i r i ty anS brines mbatit accurate 
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r«8oltiticm of fa t ty a d ^ r of mtm^»-l o i l s cynd fsts» I t s 
»ff©ctiv«iesf? if! dcjybl^ W'>wi c^^^^ined yitUx tl:*p» tms& 
sp^trmmtfi^e tectmlqus* "l^ sen i t provldeft gai^  of tlie r*n^ -'t 
poy^pftiX Ej0th?>ig 0f etrueturt'- deteroiiiati^m' &nd re^ i i res 
tmly s^x •-! ^ia«ints of tietsErial* r,ss chr<^fcottr'ftp4iy • aass 
with ik ctmMtm'm 
In roeen^ yearsf. tim i*ea a>i* pfeparmtive Oi^C- ims j^i « 
posslbili ^la isolatloNrit of |mr© fsactidcys froa canniest 
sixt£un^« i.«Hplt« tlic i'aciiitie© aclileved in laontifyiHii 
tile n^airal fatty acl t^ uim Urn liQlp -o: pijai^al t^tl^od©^ 
cheojlc&l s«tli0ds s t i l l . wmmSik of utrsost iaportaiic©- in Urn 
strtfi^tttre elt^eldation of fat ty aeids» 'ili*? cheiaicai taetliods 
g«BeraL;iy «:^ lgQ?0a In structure detenaliMiti^n li^jJjitde tlio 
foklmsfiR'^ ! w©ll Imm-T? cMPganic ns^cticma-* 
<i) ll^rdpogeustltiii 
( H ) llydraaqrlatitm 
( H i ) a5dL<Mti'^ e d@si^ «fe t^ioii 
<lv) Part ial rL7dfa.i|^ 5atif«n art *; !»artlsi-l oadclaticm 
<v) Jlel: - AMe? r<mctltm arifi 
(irl) ilyclracen bK>:alde r®g^«tlan* 
Aaoiij tiiB R-stuiml fatty asiAs discavered In riwont 
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fmumt &xy'^mmtQ4 are, cyeioi>pop«ii^ acids hav© gaineri 
so far eiaitalR th© ccmjiitsatei ig^ier te diefiol gr«i-?irc 
m ki 
ti^esQ acids l i ^ witti i?«s-i»3Ct t a -^ ositcMi af fi/<Sroxj gr^^tp 
aiid t ^ dcaibli© htm A gf^om&try* Siiailarly esrjsnuaic iBosamrtc 
acids hsrire t l« ftKicti^mst «<?]Mai-c^>^:il-arai-C»c:-'Ui^*ai*Cii» 
an Oil 
axHi also immd lii socd oils« ^lus I t Is evlderit t^ ^^ at 
double or t r ip le iKmcis in t^ioli' c^X^cules* 
t o «stal>li8h tM jitrueture of sticli a^ids tiic follgyina 
reeetl^Rs have b^m foimd tf5 b« ac»© useful* 
(i> Cieii^ag© a»f saturafeod r^dpgesy acids by solid 
?>otap0ii]i3 pajpiMtfigiBftet© or dirdaitra triaaeide to 
Vftod^jce lacsi-a and dicai%«ss:ylic acidc for tlM Ic^ati^m 
of !^dros3r group. 
( i i ) n^rdpaticm «r a d ia iol to a l l t^ yafi^ , triois© acirt 
by tiHiatm i^fit with glacial acet ic aci^i far ©stablt-
shifiK; t l ^ p2^or.eRce of a l l e l i c hytrtajsrl gpouplti':* 
( i l l ) iiaduction of s©c<3tidsry alc<^:;^lic gr.si^ •ca-ou to •G.i2 
W iQrdrlcKiic ad- i ^id c^ ios;f^ KijruE tot dctisstainlJig 
t^ Ki chain Icm^sth, 
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<i?) ii^luctii^ rosiofal of b^^-M^l by tin© poducti^n 
Tsf a d d tosylate wltii litiiAsaa al^jedLs^i l i^^ iae 
f aliov®! b '^ 'Cadclativo <ic£;rikjiatic»i af smsatiiratadl 
acid by 'riersmngar^it^-p^Pi^K^te fop l^xs&tins t;iie 
pa^itlaR oi" ussatuxtiti'm* 
(ir) Lipgattdas© catalysed is^ocwrlsatian to eofsjugatod 
acide for detectln/t cis^i c;i_|f^_ - neUu'-ltmo intorruot©?! 
or 0'dLi!r>e-'! double b<3fi Is in t^ se tmimmin sceld« 
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In a«r country %m p&r ea:;>ita c^mi'^ i^ptiom of talis 
and fats ime b©«n «stl3*;to.i UJ be 12 uraat. p*^ day as 
against the ra-ialr©sc'r,t of :]© graris. I t ic ifsilee4 a 
isiattar of ^ a a t coac- m that ti;o per ca':>ita coesuapticsi 
of X'at iii Indlat yih^ich yas BIP^KV' quit© l«»-t Is a^ aw 
having a <iow«5»*ard %rmi'- QVor tnc past d€K;a<ia* Bior© 
appears to b© na peasas. vtiy tMs cmmtry «hich isms an 
mxposct^p or «ll£ anrt alloseatls t i l l 1963-^4, stem.L„ beec^3 
a jSGt liap€>?t<fr af a i l seedi-; tii®r«^ftcr» to-© future 
strategy to EKic-t owr shsisrtass •3f edii?3^ oil4s ah^mlci nam 
b© Imsad c»5 tlw- ^xi^TUslt&tton and devcilopG^r.t of oiKr mt^iral 
rasowrcee. l%3»r«N5Vcr ct3rnst-:5«rln3 tfe- hlfjii prices or vegatabie 
o i l s and the canstimints -'sf foi^i^a ^cdiar^^e, I t le ri'tr./ 
hi:*?-) ti^B wo follo^j in ofur coufitir ttm recent approach 
adopted by tha a'^vance! ei^aitries to Kolim the -Tr^bicia oi" 
edible iHd non-adlble o i l s , 
time a.jr<»icalc ©waluatl.r^n of pa^spcjctlvo now cr^-> 
species i s ©isential to tiis int2H>ducti<!»i of ncm-trafiitioml 
A survey oC the litoratur© or* tlie s©€id o i l <K»apocition 
IjKlicates ^i.it aoet oi' th© oi ls analjrsed ^ i r i i o r by da iu^ca l 
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QGthocfs a i ^ fvy^' found to eontain uimsual Gcld®» laprawed 
Sas-liciiiid chroi^tocra:^hlc ann. Bp- ctrorc<y>ic tocnniqiifis 
havo ;3a:i© i t rKJsisibie- to aaal^Si-. sueli secci o t i e ult^i cpecil 
a^ i accrisxicy ovor* aio?: t^* <|utimUti®© ol" t:K) soed o i i e are 
v^iV s;.iai'U I t i s ho;,>od tliat a systerrtitic scroeniri , -m 
h i j i cooccKitratiaii .£ (XHi oC Um ^OLgMXi na tu ra l Tatty aciti;;, 
oi* iMGS c^i xm ;3r tmkximn a c l i IK vlng a stroctjro oa %ntrinBic 
s c l o n t i r i c i n t e ro s t* 
Xti order t:> obtain ccMipasltional da ta mi Intligcsri'-ais 
o i l s , an ^rtuKislv© Invest lgat ior: Is ?:j©in: cai-rtod ant i n 
tJb© a a t h o r ' s lobaapatcarj for tlie co l loe t ion af o l l - t )oar in j 
eeods, t h e i r c?iciilc. 1 ccpeonln;;: caid analysis* i!!iiir. a -Ide 
ra i^o of a©'x! ollr-, dcrlwKl cmiUily Trwi seeds oC herbacecK:s 
p lan t s u^•t5 trToc ^b^sn iRvc^tlsatod J'or th@lr ccw:?ofi€Ji^ t acids 
by the u£?e of no -ern ^i«EiicaX cirul s|>ectroseoyic tmU^odSf 
tii9 r e s u l t t' Ox* which aro H-JIJ descrlb€Ml« 
^lo soo.: r^ai3:)l0e yore coltoetocl frorj t '® ;:}.lants 
s^ rowii i n tlie v i c i n i t y af tiy5 tinivex-slty* In s^san casc^ , 
seeds were a laa obtained! fro .^i tlic f l a t ima l Botaiiicai Qar«i«ri(aB3J 
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Lacluiau' aiKi »-"c^est iieigora^ch Ins t i tu te {^dl) EWira i^an. 
'Bm seeds were f i r s t cr^ osri^ cl a?^i tlie?) iJut ta ostm«ticKi 
in a S':3K,alet ©Ktractor \jmixiz p^troXmi^ othor (40-GO'*). ISMJ 
oxtracti'O^ wa? continueii tli-l no saoa-e o l i was l^-ft. Xise 
QQlvmit was r a ^ v ^ im-ier reduce^! i>rec£>u5'e/Rltr'>gen t<> 
find oat tije a l l cantetst of t^ io socds. .1*» extracted o i l 
(^ Ig) ^i^s neutralised by passinrr i t in chlor3f»rs:i solut lor , 
thrcjti;lh a mmll c^lvsm of alirairm ( 13 g ) , So<%d o i l charsc* 
t«r l^ t iea e s . Itidlne values t sap^^dflcati^m valJiies, refractivo 
tedlcest »»isttire c--mtentr mtd nitrc^ien (cmdo protein) 
of tlw aefatted seede were deterrtined accfrdln^ to tfm 
40 
'i3i© o i l extrasterl was aaSe t o reflux "jtth ethttnolic 
potassiuQ i^droidcJe, the imsc^afilftable aateri&l rm:mvml 
ax^ thQ free acids Hber.vtod in ttio u#5«ii im-nnor, ; ins-over 
noc^^sary sapo'"JXicatijn uac ^s^rricti -ofut umier itsitratser^ 
md saf-sr»2^ s were stared a t lew ttM^perature In a nitrogim 
atooe^Tliere* 
^torlfleatlOTi tin«:l trans-c^teriricati 'an were cari^led 
•tmt as Coll^mt Fatty acid samples were re.ntixed Cor 1 hr 
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In a large em&BG o£ absolute o»than^X cemtainlRG 1/^  
suXpliniric acid. In midi case. Urn rosuXUnc £ilxtiir<^ Moro 
dilutoc! with \mt(ir, eh:. Hue! In an ic©-^th my& t^eo C3ctrtact©d 
f&pt^ttAly \d.th #tlier« Cootolned oztracts i^iore wosM ?^* %dth 
6^ srjdliM blfiaj%c«iato aiKi then with \mtei*» drlod 0^ *0? 
anhydj»aiis so 'lao suiplmt© &XMX e^m^joratod In vacutvi* 
Analytical direct TU': of «dts and rM»t^l esters v i re 
<a«TiQd «ait on 20 sr 5 cm platen em tod with a O . ^ a.i lay^* 
of e i l l c ^ gel G* the plates y«PQ developed \iith a mlxt»ur« 
of p8t«^her«»etri«r*£ucetic acid ( 8) t 20 t l | v / / ) , CJiarrln: 
of tiJB ilatea were d t^i© with dirooic acid* Picsilc acid 
t.,c t e s t for ejK»5y funetiou, la^ F It A: test*^ for COTIKMIJ?! 
3 \ groui? e»d iialph^i t e^ t for t l^ cyciorir^^Hmoid :K>ii?^ Mere 
also carried mxt vlt'n oac!i nil as ve^.i as with tlieir i^y^yi 
esters* 
fteversed-frfiase fUC ?3if t!^ jsethij^ I esjters m^a hydr"^«^ted 
raet't^l esters yerc ilosm <m slllcDnise.-t s i l i c a gel 1 n:Late 
us in: acet-cttitrile-ecetlc add-^/atcr i70iXOt20^v/';) as tiie 
develoTint solvcet. r>pr&yiM: af t^w chnEmtoplate \ja8 
dofio with 5OJ? chrnaic add* 
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tise EietliyX esters wore gua l i^ t ive ly ©jKiiiino.j by ar3«mtatic»n 
T;.,c ai ich vss of rects'i on siJLi<^ gel G piatc iaprot»nat©cl 
with 12.« atlvor m t r a t o . Goivwst c/stocj hQ^Rine-etlier-^scotic 
acid (90tl0ilfVA') was used T-or Urn d«veio;:Xiait of tli© 
p l a t ^ . f?ic c jooto Mere dfitoctod urKlCir IT*' ISzht by spKiyin..; 
th© plates with 2 , 7 • cSicIilorofliaresceiii» Llns©c<l <kst:p 
acts used as tho reference «tiyndrard« 
d'/' osf the !aet-iyl estors wore p©c«:)rdO(? on r and !t 
model 7!?0 with Qiomal c«3rxliKJtivlty dot©ctc>r, uj?ln: a **" x 3A0" 
eoliiian of silicon© { S'^ 30,f? ) &ne\ a B a: 3AS" coluRm ot 
po34r«Stm» (THetliylctte CJlycol Sticclnnt« 15 ' on clirtiaasorb 
' f4S«60sos;i)« ^^Aporetirc a t tiMO injectios- -lort^ itotec t^at^  
^o€^ Mi.1 Galuiai ware 890^, i^3^ «ncl IDO® rospectiveiy, 
Attemaation 4, brld.^Q cu;-rcaitl5C3s3 asp and diar t ep0«ad 
i:} inctmaAvp vitb & hy«ir->3on flaw ra te 60 Eiiyhii • 
llAtt^ i;^ ! atst€^ of liasoed o i l vas usod fcr t^ic internal 
startdardisatiuG* Purs l ip id standards wcaru inirctsas-oa rr?*Ei 
i;i.::j3a c ^ a i c a l coo'ianyt CKA, AJ^ D :)^ Gi; arcwis -.ore oaiculatod 
bjf tbo tritmgulatiofi laethcjd. 
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U V spactra oi' t-^ odis wore roccatloci cm i^ :-12|| 
Imvo !>oen aimiysQd fas' cri^l© prateiiit fill as^ ^ Fatty ocd r.. 
T.io proHrainar:/ nnalyrii- shm»^ 0cl no sliniC leant aa-Tont cC 
ummiml ctxa'^ ^mciitf?. All spocier ct^.taained lijnoleic a<dfl 
In th€; m€td o i l s a t la vols ram^im fr-^m '^ -^B^^J. s^© cofibiuo.' 
c?mta«it« ^ ?il«lc ard Ujnal«3ic aci'ltj M r^c fcuffai to be very 
hi.<;h <<I5-B7':=) l a 5 see^illf. :?|ieci^ \*t ylQl*llfi'i tJ';ore 
ole lc-Hcoleic rich oils aaj liuve r>ot®nitlal as new croris. 
Cleancsd ctn: drlo ; similes iC soods were usually 
groom In a dislntesrat-3i% ISie |K>*^ero;:! s^scls ^^ro ©xtractoti 
ojs^iistivwl,-' vltli pGt*ethQr (4-->6a^) in a Q'Ofmiotm i l l 
diaractorlst icsy Iodine Veaues, saixmiricaU on values, 
rorract lve InalOGij ani nltrooon (cntd© protein) yure 
d&tQrcdimA b / /«..>c.. imt^x-jia » fhs i>otjp>i extracted '^ Is 
frixi th© seeds «^ tlis specios tsmitijyrmd in tiic- !M>1JQ i 
uero KRal^ scKl by U^, 1 . and cotabiiwicl ?•/; arxl G'l;. riia 
spectroscopic analysis of t!:js Qiiu gave no liiforraative 
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siHictra for ccmJu«:satlon m^ ^^^^x^ imsaturaU-on or om 
iBiuraai functiasiGl S2*':>ui>* '2tim acttigri esters cji* tha siixeci 
fa t ty ^ 5 ^ obtsliiBd fraa oach a i l wore exaiJirKivx (pailtativol;^ 
by TW y i th s i l i c a gel a alone sma i/itJi s l l i c s g©l a 
iai»^3m,t€d uitJi c^iliror n i t i ^ t e . I5ir«ct 7'u:. it tim O^IB 
as \miX '\n <:£ c'Gters slewed tJi© absence ^r oaiygcstet©':' aci<?s. 
:':©vcrse<l '^laro TU" <ot tliQ esters btifaro aM aftfjr hydroge-
ffetion eonfijwjocf t^ic pyes^^oa ^ X2t0^ 14 lO, IB tO rsid 10 tO 
aci'Ia. ,irgG!itnti-3n ff^ i^ ' of Ui^ esters gave claar spots 
&3TT<mf^xa&im to tiw sii^irat0@9 a:aio«nD, 'tmm an^ trlcne 
pEiTaHol to tJjfjso frtm wxt^mntic linsovd ostor reeol^red 
..^isu^itativ© eoca^iiimtic^ of tl'jc rjotli;:! ost^rs m" e^ia. 
o i l ua« undortiilsofn b? -J^ vi; iKsin:: :mc.^d coiuESi^ y oaated witli 
diethyl^ttio ijiycol succinafc© (U.ili ) afid ^litli silicoiio a l l 
(Li^ -Ov>)« Identification of oacli acid %fac tjaae by cotiperifi^ 
i t s r«t«mticm t l ae with t h i t of rcrercmce E-i^ s/jiG my&m' Urn 
&QLSO oomiXl<xm» The ccKaE.>aBitiiai of ti'*© ^stea' was ostii^atcsi:. 
by [:Kiamirlii3 tlM2 i>®ai: areas. Hha roBixlt of tiic qual i ta t ive , 
d i rec t , revcarse.;-plias© SJK! i^rgoRtation 2y.- sui>r>0£*to : th-
findin^t- '^ r (}i£ amlyclit. 
T,iO fatty aclci c-xs-xMiittcm :»f see-'^ - i^l.'- Cram 7 npeclc-^ s 
of herbaeo^iif olcsnts i s .ilvon in Table 1, 1^ -^  o i l C':TOtant 
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«xc0ecls 2C>" in tl^QC! ot Urn d l lo . r>e€d o i l »:* Cyott ley^ 
cawtaln:-: s hi fi |^pc©ntai5e <44f) ^ ppfitwin. Ilio co^ -ipc*-
sitltMfiEil «aata r e v e l e d san© s^aor 1 -ibs^rvaticais. klX 
the s®«Ki a i l r <jjECQt>t tliose frcKi C.acttt^t^^^j^lai^y Iselor^^ 
to tl-r ^'>ap ^ norrMl (vUs eraitaifsing t'ift ecmvestioiml 
acifia tv. "^wpyrS^?*, iw^opc^Ptiogis. i^aXMtic acid pro^,ooinat©© 
in a l l ts-5s soe^llj? as Um saturated actcif "^i© :^jdxMm j^tourit 
bein.: ns^£?«it In reed o i l of ^.*a^tam^ttlari^ (60.2.??). The 
syaour^ oi* st^&rJU: acid vi^ien 1G usttelly p^.-strntiri sraiJL 
'(|Ctantiti@s is ii^sdsRia (21-04;1) in Uto SOCS^IB of C i ^ c a t a 
^^^ V>aativ^. %rir . t lc t^sid has becsi detected in two 
s©e^bils-f ^-m m--"^eci£xl)lQ <IMsatity (1.5 nrai 1.7;-i) boias 
prt^«Rt i« i;^^|MlIMj^£l& a«d £.|2j,4^|a^ Oleic and 
linaX49ic acide -si«r© fcRind ta be tim p^G&>xdxiBSit uneaturatiM 
^ic ls in nXl oi ls except CaratangiOari^. t!>c fjigr.est 
p^c-entages of oleic acid were ^mm& in two seec^ils 3f 
X^q,^ rtasferittaf ( 5S .) and ^^.^ba (41;0# Linoleic ©cic? ^tss 
foiiTv! t-i b© m Tor • rich axaoimts ( 5 6 - ^ ) in tr^cKJ o i l s 
»^ i i ^ i a i y ^ l t £ I^>Mi£iiM a«tl £.sa2Sai2J:i£» rin^ionlc acid 
vas foanti only in traces if t^ Mj sofxls of C.Dlic-!ta. I t i s 
notsvm'thy t^ * t C,>fi^ tTfiul^ ?l,,f^  in tliD rieraast sourc (GOJ) 
of Unoleic aci,d in a l l tli© oils ffltsiairteu:. the o i l s or tlia 
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f i r s t r ivo r^>cci"r (Tbl© 1) s i ^ unl^^o In t l ' a t the;^ 
!>osGe8Js conbloed C':mt©nt oi o l e i c mid l i n o l e l c ac i :n aore 
tliciTi 7 2 » 
seed o i l Q: C^SiS^^m^^MM, «tis f a ir^ t . contain 
C^g-ac3f^anLoic acid In t^Mo.- oa-jimts as evtd«rico': by t l» 
aU. ch:'-.iemtograia« Biit; ti'jfHsnolc? acid appearH t-.> be 
llljg-D-feexGdeceffioie acid by cotaparisan \ifit^ *i an ?.utli«»itic 
saStJle* 13¥: c t r i c t a r e c£ tiilt ti,)parant ^^^O-hesi-tdocctioic 
acid was estoblislH-^d by cisi<~^tive cioavtiga anct the stud^r 
^;;^ilaria was is-elated by sr^;^itiitlon TJJC oi" t5» aixed i ^ t l ^ i 
e s t e r of t l ^ o i l * I t s Z. srxjctnaa su<3w©d HD |rari^' absor^ t ian . 
In ;^tlor t :> deterriine t!K> i^t^siti^-m of the d.:5ublc b-;»5(Sf a 
nm*tl-vn of t-'in fa.-^ noeifej e s t e r f rac t ion waa stibjocted t o 
codcfeiti'Te cl<sivajic b / poriodat0-"->^n3ayfigMt''t© r«as©nt. Ttse 
aci<:lic i>rx3ducts %f«f*^a reC'^ ^^^s^r^t or=t®riflcKi and th@i tJie 
Qcthyl cs t^^ -Ts ver© ^c'^ .adLmd by •IX', • n.-o C7 r3£m>r>carbox^  l i e 
e s t e r was eqiilT-lont t ^ ti¥: mxAint :>: 16si i n t h e r^ r^sii^ ^^ i^c 
f rac t ion ar^l CQ aon^car^ioxa'tic c^t«r vai? ^.^lui^aierit to tl'ic 
proph^rtlon -jr 1 3 : 1 . Xt Is ar>->arem. tl iat heptanoic acid C^KJDS 
frfAi tlio clQ£ivaj« a-' lioaKidocanoic a c i : , Assclaic acid 
{O/gfOlcarhojs^lXc) ^mij t^x^- :aii7 dibasic acid cotocs©!* iSicre-
for© besides tiic uoi^ii ocaiMfie c^g^-octadocemoic^ tltc 
- t 2D t -
ISio f a t t y a c i l ctKiaosltlon data re^-xted in t!3c .^ssan t 
s t i ^ ? dlTerf . fro{:i tite r o^u l t s oT o a r l l e r oJRteuIysis of th© 
43 -(44 
tmj b« a t t r i b u t e d to tyo r^is^ttis, t2i€ es tor Tracti-afiation 
Eiefclicyi or sar^iyslc and tr^ intr'avar'iotcU>/e4iYlrc>rca®ntal offocts 
cm f a t t y acid coa]'):>sitlaru I t it in te ros t i i i s t o aytl: here 
t i iat saos oi' t r« o i l s , iatr^ a caapositl-Mi f a i r i y s i is i lar to 
edibXs o i l s a t ->ros<mt In ca^i^rs mia* JlL aC .ys,trig3£u^'i«|| 
^^ ^^  iH*^^^4, rcteiabic gro^ai j«it whi^ims o i i s osf C>rottler^« 
w* q ^ c a ^ aiid. C:«cai3suirj7ls ^ v e a fa t ty acM cocj-xjsiticr* 
snoe thlnf', lilfs tha t o£ cottoa^oed cjil, mn featu e cxf 
taxati«alc intor©:rt i s :^bsi:?rvabla in %im f.-itty ncl<l cosapo-
s i t i o n of C.^jqatan^ulari% \ac«v: a l l adl'@t % G saturst©d 
acid i s tJic; najor coi3?5«ificnt (S:'"'»2,-*>) aT tho abj'/e seedoil* 
• I 30 f 
only two spot*ic}8 yere f^ nTx-l t-o contain Cy^ a'jna«nK3Xc 
acM in alRor i^r-'ioortl.otjg. 1ti£i5' I t av-asrirs tiait seed adis 
r 'ch lis fjalnsltlcacM ar© l lko l j to contain tlie carrea-
fjcm-tim' oosi*>ai0lc acl'l as minor c<im(»i'.€fit lii m«o!i pal'ttLtic* 
ricji ssfad oi-lf;» 
In C':>iielusio'" i t £5W *->© a-<3odi tli.t UM ix'ssert 
analysis has indicated so e s-:^cio , t m soeas T which 
ap© r ich In o i l and protein contort, oa y*5-.X as in t^ Mi 
cantGKt of oleic an i^ l inoloic aci'-ls* ftie n^otis o." 
:^ ,. if,tyjgiar^t^ ard v'^ fii-ottX^rl a i ieh beictfi,i t a tlio chxcs ot 
oleic • linolQic rlcii Qiii>6v (^is v.'arrar4; fiirUitir sttjclies to 
ars9;?G tJu>ir practical Vt:.2iiD far i:.«rovidiA5 ney i>il£-oo..is 
aa alt '-n^itive a<mi*ceg oS tiic; exiEtlA'; c-cx:z^n vo ;etable 
oils* 
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^ i ^ ^ i j -^i »^^ ) X " ' - / • i f" i i '* ' '^ i ' i i ••^ A •'I'lii 
spomdlc ro >^ 3rts have ap «sr©d recat t ly regartllm:; th© 
co-Kjccurre nee af cyaji^i^nlc Riaa-ijlyc^pol esters vrltfa s^ oed 
^11 trlgIyc«rt<lBs» qyanoli^ldg are not triijlycerldosf 
instead they ar© derivatives of £lvcHK!iu?tKm hj^droxy is l t r i lo 
iial«tl^.c esterlf iod witii 1cm,:.; clmla Tatty acid, way back 
to 10J?Of piobabisr cyanolli>i is v»r» f i r s t okis&rmd in 
ifinlMct^era tiTiJiiiti^ (Bapincdaceae) s»c^ o i l by iia«i»itimler*^ 
and Sen Gupta • Later m\ l^ imdu cmd Bimdyopeydl-iyay '^ and 
th^ i Kasbekar and Brir^J " reiwvi^tisate^i tei© sane seod o i l 
t^ ascertain the location and nature <3f ti:c cyanc»i|erdc 
cta^ poi^ ffids by ap^lylns cJies^eat aathods, t^roemto^ira?*^ 
ffin-'l infr^re»l stJ^^cteporco-ny. I^elr '•3?>8erv:-tlon indicatci 
thcat the c/anogenlc li?5id li? a part ^f ;^lyc«rld© siolectiles 
In -..-hlch ont^  of the har«roxyl sr'xv:>s of the latter 1?. bcaid«d 
to ti*K3 cjana^milc csf^ pofuni t!3r-3u::li an ettser liriMage* 
Oirc^i^itof^rir^iic beha lo^ir of the isalatod cyanogonic 
cor3pQ«nds f-ortli®- intlicated tiv.t a t l^ost ti»*ci sl^'cerldo 
aole«mles aro InTtai/ed, I?IOD« i;Iyc<apidcs aro prodaainantiy 
€®t€rifiod Ki-th saturated fatty acids, flies© pa^»rs 
elatx^xto.i on s.cia I'eatores )f this oilf but tli© structure 
^ t 33 ! • 
att^lm ha'VQ chmn tl^at f^ nur ddl f^-wit -klafitg contain 
najor aia--»mt8 fsf c^imoli-'>i<ts, %*ilch canslst -if 1^ an- 20 
carbon futty cs^lda <wt©rlflod with a aotsc^Ksajblhydroay 
n i t r l l e rjoiety. -"mo of thor-© plaints, €Qir^ i,ifi yeybeft%c-eQ ,^* 
i s a bQfTagei I t s c^aiK>lt-^l m arc dlosters <I, ..'^ 1 ,^1) cson* 
talnlnj^ t\io fat ty aeid oaietl^c ea t^ r l f l o ' with l-ci^ar.a-
49><"S0 
-f'-^iydrooty aethyl t3rop*2«*®fKj*l*ol, The ot^cr tuo SI plants or e a p i n d a * ^ faialiy, Jt^fc^Aa l^ ffUlltf^ ^ emd 
JmviR;^  one i'C»n;.-cte,ln fatty acid estcarlficd ^dth l-c:>?-an':>-;'-
two fatty aci M cstcKrifiG<2 with l*cytiiv>-e-4iydro3i^ ootliyl-
prap-X-0iia-<3-ol 1« also pre emit iii .;.c^ii"-«mtcria o i l . 
tin 
^fir^uAxQ, upv^ a^ QSA se«<i o t l ^ c<M«ialm a cyanoh^'clr:ln e. t e r ( B ) 
coapoeed oC a fatty acid osterlfiefl vltl:* i-cyano<'-aethi'l 
"^^ r^, aW-0-Acyl 
* • / 
(II o-4<!^i < n ) 
au c: % 
( I I ) U_Ctrl (IV) 
(^^: . I ) 
• I 34 f 
To-date tiiose aro tine mly ffmi* t:/p«m ni c:y^Biolitii it; 
have furrier TQ -<M'te4 tiio i^'csefsce G^ t^ e^s® cyar)oli^.»lds 
in adcJlticmal sa^JiiKiaceous ©©ed oil^ In varying aaK>u«ts# 
prmsmmQ =>i* caie of teiese fcftir cyanotiefile lipLiSi n^iei^y 
t l ^ fat ty acicl cii@stur of l-c|'aK';>-"-lsycir;>3K3r laetiiyl profj-l-
aie-^2<-al(II^ in tiie seed o i l JT ^^pairaitfeis imr;;laatus# 
.lojetj reeftnfcl^ Osaas; aai emfork&m have slimm t l r t tfus 
two •'ws'9 sac'^ ajors '3f T«»astmc«m0t llali-aftr-jpima j^ndicsu^ 
and l^^cl-iwaldl ctmtaiu 3C)-4C^ $ of tJie taif^terr deri^'od fr?M 
t^m^ hsT© »u-:i5e«t©:i tfiat th^-sa d ies t^ ' s are rminl^ ccsepop®'-' 
of < p^,t3fmr>enolc act<?s. 
f:mrln" «»ir lavojitli^iatlanir <m harbacoouo 3oo<! oils9 
we omolder^l i t of in teres t to on^minm tiuj se««i o i l of 
OajKHogpewB C^nesceans (Uapindaeeae) for t^ ie iK^sibli@ 
pirescmco of nitro:©i>-c<anitaiain: Xirild fpaetiOR (in . ) , 
l^jis seed o i l lia<i previous 1;/ been aaeaiilno i t^ t^o >ldJisf ^  
iloweirc^ ttiey w«re tsmblo ta detect fcia nresence ot cy&no^mHi 
l i p i d . 1S^ thrust ^QX- tliis work was n^o^ded by tl3c 
obcervatian of tlic occurr^ico A' cyanolli^cic in 
-« 35 s-
S4 Csmsmmmm k^U^mf^^m C^apin^coae) mal o i l 
in zoo6 ^d lds« 
C.ca^t^si^iis is a p^POiBilal cliatjer with saEi,ll yiUte 
rioyers yielrfJjiii seeds gi^bo^e in i^iape, ^ o s o fcnniceX 
i s usiiaI2c7 fla^aalod a t th© base and exalbisaliioue# i*roli-
jainary analytfi^ of ttio o i l cjf £#SaEffiSS^^ ruv^lod that 
i t i s a 5<:Hirc?© >f T«^3rt>lir>ifls as ©fimm % t^uilitative 
I'l^ ': ard I.: cr»©ctr»ra oft^ K? ^ 1 * Tim noed o i l (oi.l-cofit«rit 55 } 
vaa fouTKi t i 'io in toros t in j becauago in af* 'itlc«i to cysmolifiidiSi 
i t eemtaim a ^mry hi-^ h. -larceRtaf^o of CrprKa*a«n> i^e acid 
(S5#7') as sho^m by nx- i^mrdJEfetl'm -^ f i t s saethyl ©stcr* 
fhe seed o i l was f^xwti to <2f>rjtain 74:^  of the diostcr <I) 
with fe/a fatty acM E^lotloa esterifisKl vdt*ii l-e/an'C>-»J?-
Jy^tr^a;^ jEaetHv^ l pj'g|i-^csR©-»l-«<il aai r^ :t a^ ' ti)© diost i^ 
cyanoiipici <II) having two fatty aci^la ostorified witli 
l-cyano»JMijf<lro3^ oet^i^ i prop-r>^Kii>-L-ol« lljose two 
nitrilo-cofitalJEiiiii^ lubstances ««r® is^^lfit il oxu} idaatir ied 
by ccxaparisc^ at Um t i, HIE and tliin 3ayor <^iraiaatosra JMC 
(ULi.) <^v.i*actoristic» %dth tlioee of the cyaivilipids 
describad •apilerf^ 
Charactegj^t i t^ q^ IfCL:' 
Infrarod spoatrtsu >f t l» o i l exIiiMtod two vary waak 
- t 36 t -
-1 baiios a t 33) and lOX) CQ MMCII are typical oi" a 
temlRal sasth/i grouD in aglycane nolet / oC c c:faiiK^eJiic 
llSidLc! and ai-e weais enough t^ a be (jverlaaksd cm a ciirsmy 
£;l£tfK2e« Elc^matal anail^sis of t!^ c^l imticatiK'* that 
I t contaltis e.?:: c^ nltr<i^®fi» TL- mial^rsl® of ti-ie <rf.l 
QA filllCE goX Q elates I iisiAii solvertt bonz^tio ana etber* 
h®»mc ( l i3 ) seiKJi^telj/, viK*e aar& rev€^ling t!mn I t s 
2--: spoctrua» r'ar t l» fxir'>os@ af coraf»ari«'"», Be&.' o i l 
'•^ ^ Cardlg^tHirgigi h.0.lieacabiga %ms nm <il<M 3^sMe In tlie 
TUC aitalysli?, Tli© «!lcster cyai^Hnlds (X> ar/! (IT) %mre 
best ?5nal7»a'*l by ?!/: in bensone* l^-uvMtrogen-ecmtalKir^ 
Up4d fraction {KC:.;«I) luid iif 0,69 and HGL?-XI Edgratod 
a t a ilf 0,51. Waen the otler-liWEam sol'v'aRt s^-stoia was 
u»^9 trl^l^coritios aic»io with diester cytmotXii^d ( I) 
foraod a singl® i;rKj>t a t iif O.OS aM tto :iCL,'-Ix migrated 
a t itf Q.6a# 
'Ih'. two Kitr':^|©n-c<»itainlii^-; l lp ia fractiaais v/or© 
isolated fjfou the o i l in inir© fowra (TLi: ho;ao@e«ieau©) 
(iic*^ • ! 74.i afii I I 2 ») by j>t«paratiir© r ix , Provinm 
re-xjTts doecrlbo in dotai l t!ie strttcture cluciaaticm of 
m^o 
tl»se two diestm* cytmaliii is (I) am ( I I ) . .52 
• f 37 f 
llserefore a eosperis^:^ fst tiM* l;^ TL'.:: tml i&ti data f'^  
thi^sto twocyaifKjll d-ls, Is ' i lated i s oar ctiir®^ study, 
vttn tliose r«pa:*t«d ear 11 eg: w«r« «ufn.cl«a^ forstmictural 
Ident i r icat lon. In Urn li'l spectrin x" ilcur-I, barvts of 
aediisa Intensity ysps -dbs^r/Sfi at *HQ and IJlOcsa • 
ttiese baisciR are rrobably a£.rijctfiteci ^ t h a H y l i c -aster and 
ter^airai aetx^lcno gr^u.pin,!g« 'rhe absence of ni tr l l© 
absflrpttan iiearSSSO <S3*^  In tbo l i ^ec tmm is c<»isiirtor& 
witii t t e .parevlous d^somticms and i t aai>' l>e becauii© 
of the qucmchii^j effect ot' tli© o3iys«i at-osa cm t^ic saat-
carbon atc^ to i*,ich l^ *© cyano gro > i s attached, 'Jbe 
cijarscteristtc <mtet carbcanyl bsrx! apieiired at 1740 en "**. 
The liM s-pectrua oi ir;%.»I in c::':i3 wan particuLnrly t!k>r© 
inforaatiif© vi th ro^ard to tiie atructuriil f ea t i r e s . l^io 
remiltins srsectra du^llcfitod thtsee obtaiiieiS ear l lor with 
re t rac t to iroton cmintSt diaai^al aii ifts, mil t i >liisities 
and cowilln: c-wiatants, lrdln»7 fatt;/ acid profcoti sii^nali^ 
dcnainatt^i t-4} rrti spactrisa. Tli^e rJ-i^iils Ir. el fitted t^ xor^ e 
cli^ to t«n3iimi niotli/1 pTDt-aHs ( i 9#I., r»H)f s h i e l d ^ 
:Mthyi0n© pzx t^asns (1^8*75) and parotms «m cctrboaiito tl^^ 
d>ubl3 barv:* (a , 1 7«9S-Q«05). olerinlc "rotor, ap-iearod 
as a r>Ut:ii tri:>lot atl'4«7« *!-iD four |ra&aiis< to the 
looe 
Wo 
-^x; 
" M (•') 
0 CH, 
l-C-0-CMi-C-CW-CSN 
0-C-ll 
;,ij-:-; :••.•/v.'.'.nr: 
M»»N*iiMp<i)«|i a^J^ 
»»«(*) 
NMR Spectrum of 
Diester of 1-cyano-2-hyciroxymethylprop-2-ene_1-ol 
- t 33 t -
bocmiige jtf tii© '^ raxlESity of tlie n i t r l l a gx^ oups to »^5© 
3f t ' l e thei3« 
Hasicec t:i^*e e l^^als , s^dltl^snal p«al:s ( a l l 8tnsli?t®) 
also tx-'p&iirfid in tm spectrum a t f 5»3S ?U»AcOC:i2C(«Cii# )^tt; 
(cDOdc , 4«30 (HI), 4m^ CIH) sand 4.35 (III), nm rorth-mt 
djim ricM signal (T4.05) lii aeeicjiiD '^* t-j !3B«->t-:in lie attacfii^! 
to the c:/njio!^ydrln ^ '^bt-^ru ThQ tf^^ialnril aothjrljeno ^rot«i© 
arofe-oquently naiv^-t^ulvalen* and S^IQJ snai l cmiplin;r 
constantpi tlma tlim rmminine, tvs sli^m^;? <:fe»erT<^ .i In N'';u^ (^I) 
a f t 4.G0 imd 4 « ^ arice fron pr^Jtons ilf an^ i lis in a t ruc turod ' 
Ha il& 
\y 
il C^ 
II 
d 
C ^ Hb Hb 
II \ X 
^ \y \/ \,-/ \ 
,C C C ,i 
/ \ • \ _ It 
He ua as cs i^ 0 
( I ) 
2iD I . KpcctruEJ ot ncu^ ( I I ) reveEili^i a ^nriJ 
n l t r i l e aJjEarptlon band a t 2'"*40 ca*^ ascribablo t^ tho 
^anofion ftincti^ai, •- stron'! capb**^! band at 1740 oi*-*- on '^ 
a weak unaf-pii3^d hts^l tit 1100 c*'i* .^ 
-$ 39 t* 
HiQ H'Ci s!5©ctrtis <>f ti l ls c^-anoll^l''^ IfitOiiratoi. 
to flasrger. a-rd four rsot-ijlnne tT5to?Kj adjac^mt t-> cart>rji^l 
*rmcss. Til*? fatt,y a c U ct::nal3 w^o obaf^^rviinie a t T & « l -
{terminal rjcth;/-!), ?>,74 (c^alR «aell-iylimG), G,35 (protaB c/.« 
t o ea rbo iy l ) , 8,^35 ( p r - j t ^ ^ t o ^m doublo b a a l ) , 7,72 
f'iur ^Ktti-ijLano prot^^s auAJasisnt t,> tiie oxy/^on at^Ki of t^ :c; 
diiiyfii'r>2y rs l t r l lo a t i lot j ^nv® siR;Ii-t5 a t l i l ' i i t l . / upri«3l„l, 
To.8:^ (211) ^Jil 5.SV:(1UI, cf i i t ^ 1 S.32 an:^  5 .13) . T.m 
obscT'vec diri 'erencc In the extent if 3liloM.ir.': ,if tincre 
tv-^ « ln - l0 t s Is '>ri't^ ??>5ly ct^ to tiic stcreocfce-iictary ^f 
t:^ i© aolihj'lejac iir;>?a"C'. ^» of -^ie ty.'O aetiiyl/jno ^^rrap i^ 
£ig;-vlMsri!riS t,*r otk i^cr i^no i s ^ana: i.j tr.c n i t r l l i ; •Trou% 
?^ s^ J^ ; ^ o prot-ijis of arm !^r >^n o->u*iIc m3^G stroRr^ly \#ith 
tli0 oleClDic *-*r Jtims ( T4 .7) ^inn dj t:© nrot'-Mis of'the 
other i^tJtylcfie ,3i^ 3ur>. '^-nslleef l;-m*: ran^e COUTJUITI 
beivre^n t!-© •jr'ist:^^:" ifb and He a l so occurs. 
'SiosQ s p e c t r a l ds.ita coup left yiti; ta.Q TI^ " rcisultr 
arai t l iair coatfXiriSvMi \;'lfe tuc: '^revioisj d^se-rvtitions 
l i u l l c t e t j i . t tiiki '^•v,;,./ - 1,1. ima tlie ctr i jeturc ( ; I )« 
»•« S.O 4 0 J.O t .O 7 .0 • • 0 » .0 I -0 
ooo 
2 fO 
0 ^»rO-c 
R-C-0-CM,-C 
i ^ V o - ^ ' i i ^ " ' 
\-::.:\-v::v. 
V'>s__^^ 
• " I " . ::' "f 
»{<f) 
N M R spectrum of 
Diester of 1-cyano-2-hydroxynnethylprop-1-ene-3-ol 
- t 40 • • 
m m 
(I \ / 
CmiJ 
/ I i C—0 —C C*ii •^^fs 
ill) 
Fall«»tfinj (}:J^ sQpiirattam or l ae t^ l c®tar c^ the 
of fefj© ojapoft^mt fatty ^texti (ais ealjcaL-\t€:<! frcKi tlie 
l.t>(3jSfO),1.2(lSrl),0.8(iafO),31«9(18fl),5,0{18t2), 
0,9(318 J3 )t e.5(23 r3>af^6S.7(f?Oa). 
Because of ^^©ir basiea...ly IsofiropaRoid s t n r t t i r e , 
t}» dU^rcMeynitril.© aoiety c€ ilCf,.''(I) and (XI) haro a in-
bloi«iM^ic possiMlltl©0« P(?x i^a^ s ttie^o na^ be pelstod 
soae %rtiat remotely, t--*- blolagicai compoaiKS© sucSi -.8 
^ , ,^  _ .5' 
eardycerx»e« ^ la^iaMie ai^d • Ti-m nitri i© portlaffe-
•af tiio cyaitoii )t iS luvslatod ^? far are rolatcd to ea< i^ 
9thor Slue® a l l are Ssoproperioid. mi ill*f«r®ica occurs 
i»ly IT. t:.c poadtlcm of tlm ik>xi>M b-:m& tsid, in ^rm mnah^r 
and r^oir^s '^ attaalia^at ;af t::ae acyl*::^^ ijroi^jis ^iid:i 
•J 41 f 
liKKirpopate fa t t acM m i o t i c s . An interoafcing featuro 
57 
a^i^li^ arti ^-ylA:;le i s ^ la t isosit of fehea contain lurgo 
lrw<sp^aratt«i of t ^ ^ o e^ids in t a cyanoH Ids rattitor than 
msc0ttgeaa^Um t r i i ] ^ « r i d e , m^o isood c^ lX cC | f t c l 4 ^ t o i ^ % 
tihlefo Is ai^  cddltlaiml Sa.9lndac@?ms '>lant fe'^lr*^ lissi;^.-
nifii^Rt asou-nts -if r<>;3 acid dcjes not contain cyi«fiali|»lis« 
HO 
resaBfoUrc ttmt of g i i i^^ i^ y^tyy^ yiy^  «©M o i l . l^y»imlly 
the CgQ &ci:! faixtupe i s prlsmi*lXr &emomvylc yl th lesser 
2isr^jnt8 of Ogo sifcturated acid* Th© gati&ralisation trtm 
the ©apliop p0 )orts if? ttitit ttis Car^ lXMiae^ eous 8«od ci te 
c<»itakin ao|>r©oiablo as^aon^s of C3ri^>lij^l5s because ^^©Ir 
C^Qaclds ara i^efi^ontlally lucopporat©*! in n l t r i l o -
e<mtttlnin.3 l ipids* T.m iiresprit sfeiriy sogfissts tiJat t;apinsiaye©<Kis 
se^Jd <4.is Ijavinr^ U t t l c or IK> CgQ a d d s wailcl iw* c<mtain 
c:i^anolipias to w ^ ippeat cxtecO;* IStais a t fcliis iunctiffe 
taia ^raiK>ll;^d c^mt^nt olT ;apin<lafiocius socd o i l s can 
roiii,;ha^ be ejstloatod by dcterolning thoir (>>Q eKJltl c::»2t«rtt* 
ISuis tiiB wea^ase of large asfe>tmtjj ^f cyanoliplds l a seed 
«lla of i nt>inda©oa© i s oaetraapdiai^, %d.tli tls© caccciptloii 
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^ ^ M b l ^ f a i l Bi:ar^ !ige. tlilt^ faialLy I t Vm tmly 
other &SK»m to ^rod-rc s©od ollc eoRtairilns thi^ mm 
class of i l 4ds* i-loreofar ais iutarestlna f©atir« of 
a d d s racier than €00 In t^e acj^lajsy group, '^mam two 
s©53d odUs teiv© sivown t o t a l ^senc©* ^^T C ^ a c i ^ * 'Ihus 
I t can b© su;r3€©t<M her© t^-iat •;'Osc5lbiy tlio -^esonc© -ai' 
C20 aeids i s not a pro»re<|alsite far tlm ocoirrcBicc of 
In olli* not haTin;^ Cg^ acirts. I t Is thias Interestlrig to 
note here tliat tJis t^!^ of ttM eyonogmic solet^r In a 
nature ot tlie f a t t j acitis In tl:^ o i l . JherafbrOf tlie 
«3K:lit.J5i"»e- ocdirronc© of a part icular tv-rm oi^yai^ll^ld In 
a f^diiyAjr ^m&m miatt b© of taxon^^aic In ta rcs t . rhis 
passlbi l i ty In th© bio^caKssis of eyanolipids needr 
confirastlon by r-arther studl&s on a KlitiafnKil species ot 
Bcxrase and sa?3jtribaie«tea. 
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I»r« ssiBl^ats y&TQ pm'£armi6 <m 1% aolutlcm in 
aiClg with ^rkin-EliaBr v!oiel 237 sj^ctroi^otfKseter* Kia 
Spectra were obtained vlth a Varlan A60 !li^ fiecti^iaQter 
inCDClg aM the <SIQ licjil sTilf t s wep© raeasured froo internal 
t«trai«tl;yl sl«^n« (Tl.O.O)» tfm annlc/sir of the ©stcr 
s eop l^ by OLC v«rG perforiSKsd accardlRC! t J 'tlwa e t al .^^ 
50 gnia oiT Ui© seeds w©r« powdered with anhydpcms 
sodiuia suli^hato ansi esdiaustive ly extracted with petroleuQ 
other (40-^0°^) in a scahlet apparatus* the aethyl estors 
w^re |ireiKir«d by ref luiclns the o i l with i^thanoilc 
8ul|tmrlc ac t (3%) for 3 houi*s and recaveared by ether 
Qxtracticm* 
3\«> tes t s were popfcwnticd to detect iiai, naEorly the 
sodlua picrate t«st^^ and tine Prussian blue^^ t e s t in 
the following aannor. 
go 
The <rfLl (SO B^) was taken in a t e s t tube with 1 a l 
of di lute sMitm lxy«lroxiis o:» Euifuric acid, A dried 
f i l t e r ^mpcr soa^ei in allcaline solution af sodiua picrate 
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t©»t tube* (m wariair^ i t 30-60^ for aboij^ 30 alrratest » 
pDsltiv« t e s t involved a color dianse of tlm .Ultor mper 
froa yelioft; to b r i c i rod, 
fije o i l (r'J-30 r:^) tak^i in aetliaii^i. (2 lal) was 
plrtced in a 50 a l & l^«tiffl8y«r tXaBi* lO^l.tJoditia I'^ rdrcjaci .e 
(1 »!) was tlion ad ©d and aft«r fcv ilmites !»a t l a ; , tlie 
mixture was afiiditiod with Sll Ui^Q^ <1 »!)• A HaiH-soaise i 
f i l t e r psgrne was placet? ow«f tbe flaslu 153© f i l t e r pa^ KT 
v£us rei:%nred and tlio soluticm nas t r ^ t o d vitii a f&.t Arom 
of 5 f«rrQias sulphate soluticm followed by icW! HCl. 
DevoloiTKirsfc af a Inteiise i?nt8sian hlixi color indie tcJ 
a positive t e s t tat cyanide 
Thin-layer chr3aato.ira-'Jhy was dnriB ::^ i .1.2G laa layerp. 
of s i l i ca gei us in : b«i2®ne or etiier-*i«HKarM? (I i3) separat ly, 
Tiio choice of t!ic devolopia;solvent deoeniied urion whic?; of 
the two cnmtmmntB was t > be separated* Opots w«re detected 
by charring the plates after they imd hem: sprayed i*lth a 
sturated solution of Cr>3 in 50 aqueous HrjS^, 
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tallica gel layers, 1 as tfelcl^ *fere uf ©d Cor pre-
l^jratlve TLC sef^sratlfSis. V'h«n the «««d ni ls ^^r© being 
fractionated, about gi>") a^ ^ of dSL, as a 30 ' solutlcm In 
C-!Cl^w0re spotted rm m-dh fK>3ESO cs T»lat©« !%Jar bsmds 
w«ro detected V/ vlewir^i this elates imd^r u l t raviole t (If ) 
l i ^ t after tiics? had b^en sf^rayod yttis an ethanolic 
solutiz^ of 2»,7*-'Kll^lLorf>fliiore»cel!i% Desired bands were 
recorered tron the s i l i c a by etaniiard procedtce and th© 
pisrity of the f a c t i o n s w«pe chec^^ed by analytical TLC« 
ASK>imts ai' cyanoilplds re sorted in £«SaSgiSS^ seed o i l 
are the acttial yields isolatCKt by preparative TuC, 
H ^mi3ic.-s 
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P A it T - II 
aiiACTiom- ;>•' itfo^jxi -}i^:jmr ACID 
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Jn recent years mmy ' l e ld s of d^ieralstpy tmre 
exp«rlenc€d surges of new 11 r©, §r«w anaX'tleul methods 
have Gimbli^ thim^s to be doae that couM not be dbno 
befor©, and new theoretical concepts im^e provided Ins l^ . t 
into npevlousiy tmscrutaijl© ^ifmoemia* SID clieiiiEtry oi* 
fata osT l i p l i s has «ijoyod i t s smr^e aXeug with Uxe r » t » 
ISie natural fat for ^le rmjar ^ r t Is en ai sceblage 
of fatty acids wh i^ preiMX^enmtly contribute to the 
to ta l i ty of glyceride structure* Xt i s tlierefcire no surprise 
triat Mh&n0V&t refwrtfDoe i s aade to the ctiiMstistry ox f a t s , 
i t siaans actually the che^s t ry ok' f a t t / acids. Hie 
uniqusQess of the structure of fatty acid ooli^ule Hee in 
possessing an extended non-polar inytirocarboo chain ending 
ultiEiately in the extremely polar carboayllc « i t i t y . In 
fact, t!iis contrast in polarity i s aainly responsible far 
a waj^ber f unueual properties ejjMbited by thesu The 
rea^tltms of f a t t / acids therofoare involve the hydrocarbcm 
p&Tt of ttm fatty acid and tim end earboxylic function. 
Tiurij^ g the early part of tl«J firesent centuryy t i ^ 
basic t^tietB of orgfmic ciJealatry viere not well WKlerstood* 
uitii the n.arch of tioe^ a cl<»g*er unlGrstarulii^ of the 
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principles gaverTdn^ co^ganlc reactions eontlnuu^d to a i l s e 
and Urn present d;^ ttiKler standing of organic emails try is 
a culolnatlon of the fc»repast s tudies . Contrary %Q otlier 
eJUises aJt organic com{K»ind8^  tm fatty aelds r«»«ived 
<ml/ Hinted attontloTi In t i ^ bc^innins* Tills was due 
to the organic eh^^ilstit* p^Nillectlon towards eoi^otinds 
r^kdll^ IsolabXie In pure for a and thus bain; ©Itlier 
c rys ta l l ine solids car volat l lo l l c ^ d s . The fatty a d d s 
did not como up to thesa c r i t e r i a and a futther handicap 
was that the laajorlty of fatty comjaoamts war© thoii#it to 
ba a olxture of Qoer}l(sx. structures* llot^ fevor, i t yt^m not 
loins before the fatty acids w«rft girmi thalr dus share of 
at tent ion. 'Oie ploncerin: ccaitrlbutlaoj of i?rof. r,P,aildlt<ai 
In t m s area ±Q t>o vrall iofiown to require recapitulat ion. 
In recant years development and appllcatlcm of Instrus^atal 
techniques of tlio raost extra->ordlnary so i^ ls t l^ t t lon to 
stnusturaU. ^^obleeis have brought to U ^ t new realins of 
organic ch^alntry* !£he develoi^ent dC powerful siagnats 
of high frequency % M^i (100,20'J and 300 HHs) has enabled 
the production of h l ^ l y resolved spectra repleto witli 
s t ructural Infcmaatlcsn* With a SSO-^ iHa £»poGtroesetert aliaost 
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alX of tfate 31 Iccxieric octedecfinoates etm nov be 
distinguished* ;\irth€T ]si«K;Iedge of lon;^ vmm d^hi«lding 
effects iwy^  allo'a« predict!t:«i of th® ^K mfi spectf^i for 
alKwt any isiaataratod fatty acid^# ^ c WSi pfrontses to 
provide not only striwtiti^l infor si t iai btit also evidence 
of confortaation land »^a»bility* of th& acyl diains in 
l ip id bilay0r&» aas ehroiaatosra:*»y i s yet another greatar 
help to tlie ^resent fat choolBts aiW i s nofe' bidng used for 
ccsaplex s^lecules sach as trlgl^cerid@8 \iith istolectOar 
weight 1(KK) and above^* l^esidas t^iesOf coluan c^irc^atograpl^« 
tiiin-layer chroaatograj^t oml s i lver tasi procedures * i < ^ 
persiit sep&raticm accm* ling ta the degree of tmsaturaticm 
are iKurticuiari^ useriii^* 
Durintj tile l a s t ds^tido, in ixtrticul^xr, new and 
interesting reactiai.e of fatty acids twcta beesri describee! 
that provide new route t a the synthesis >f a variety of 
fatty acid dsr ivat lves . fhc acute scarcity of fatty cheiaicals 
as intermediate raw imtorials has diverted t i e attention 
of res^irch chemir t s froo the analyticjO. asrmcts of fats 
to t'r^ c!i8r3ii>trj' of unusual fa t t a^ cidB Bes^iitc the oany 
i^ctlngs organiseti by the laerican QLX Cheaists* fsociety (AOCs; 
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arkd a l l tfest lias been writ ten In Urn 30 volumes af the 
ii«:i«ty«£ JmiiTial, titiero i s s t i i i a lot air inform.tlim 
that a f^asent fat clv.:^-jXct da^s not know iibmit ti'se chealatry 
oi tUtty a c l k , IhfiBNi Jms been a Ci»ic«Bt*atioiii of study 
on cnly W^ acids , oloi^ and l ino le lc . I t i^ as bt^^i 
iSe*nei%l.)^  as&uaea that vlxat i s t rae i^i:" a>l#ic acid h o l ^ 
for othor maaomo^c ecitls and that what i s %rm f,sr l inole ic 
iBCid h^Ms for other pol^enoic acids. T!iis oay b© so %ii«n 
w« C'Otnsider tho gross cr-jetidcal ^^'dLcRir af tl'iGso caai>iisir0s« 
I t i l ikely tj l^ld for those i^iiyslcal aind b io lo^ca l 
par<^K>rti®i M/.ich arc £r»sre spociflcalJy dc|>ciid.€^ f3t on tlio 
8ha'"!o :>f th« '^ti^le jarjiteculo aiv! on the confarrrt.ti.^^ i t 
asstieaos -.t tiio m^^mit o^ iiRfostigatioiu ttvi recent a c t i -
v i t i e s in the urea of fatt:/ aci?t ctia'-dstf:/ are dir<«:ted 
towaris riv« aiajsgr ajrdas or investig^tic^* 
a) DetectlcA and isolatiasi of umisiml fa t ty adiis by 
a^dom t«:^miqiK5s» 
b) structeu:^>-d©terciiR.jticm by r ^ s i c a l r*@tlio?!s lilee 
U»V., I ., Eii^ aass and GU:. 
c) dBM aeti^oeis of i^ynfci^sis af coapJU^s fatty aiciiis 
and s t u p e s cm 3tere<»|Kxcific r^iietiaf^ of 
- I 54 J-
d) Imrwstisations <MI glyc«ride struotare of natursa. 
fats and oodifled fats* 
• ) attJ^ ULes on fatty acid sietaboXlsm and bicKBynt^iesis* 
S»© sdo3!»arizig vorii of Swem » • on the roaotloris Q£ 
f a t t j acias eoBstittttes tiia f i r s t syst^xxtic cheialcal 
iBVQstigatlori on tl>a storeociieolstry of fatty acid QadLdatlan 
and linKs^iaXog^mticm reaction. He pxt»r>os€d a reaction sch^» 
idiich correlatfl^ the c<3angaratlQnaI relationships In the 
Gtarmtslfm of o l ^ c nM e laldlc acids to their correspon* 
ding g3arcols via their haXt^ydrinE ®id taSroxiOBm A 
systeoatic attidy carried out iii t h i s lahoratory on expoacl-
7 dation and h3rpa£ialog«mti<m of another fmlr of sfille, 
petroselonic and petroselaldlet isoiMaric vitli olelc*elaldic 
aci ^ , gave ftirther support to Swcam's reaction s^iesie* 
Tho confusion in tlie ncsaoaclature of l^tty acid derivatiTes 
particularly of the hycircMEy^ated anrt haXogenated compourKls 
ccmid not UMI cleared for a long t l m * I t v?as in IBS^ 
that GunatofM^ surges ted tl^^.t th9 t ^ ^ c,ls<»aaA t^ans*" usually^ 
applied to exprees ti e cfsfifiguration of <^)eneiialn glycols 
should be replaced l^ the t®?a« " ^ 3 2 ^ &"* eryttjrq". This nciB«n< 
elaturo Is nou widely accepted for a p3*oper representation of i 
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straliiht citaXn t^tty aclci derivat ives. 
TiiB d^o ica l reactloiis of mttupal Ion i-ciiain acids 
ar« es£entialljr those of the carboacylic gPoxiPf the oleflAlc 
doablA b(»id« ami occasloimlly % nd.d chain os^g^mat^ 
function* Sinoe 1960»s oxyg^^iated fat ty acids were 
cofisidered to be es^tential Intemaediates in a varioty 
of basic studies in the fatty a d d <^#edstry. k reviefer of 
the Uteratur© reveals tlmt out of the rmny hydroxy 
olefinic acids' studios so fa r , r lc inole ic (9»JiydroJcy-^£4^12-
octadee»H>lc} acid and isor icinoleic <12-ijydroxy-3^-0-
octadecttioic) acid are trie ones %diich liave been studied 
In sose detell« In toe case at su<gi a d d s iiaving two 
functlonaX groups, tfiero alt^ays retaalnis a pc«slbil i ty t t e t 
reaction at of^  fUnctlcmal group rm/ bo InflueiM^ed by 
Um second. iMs i n f l u ^ o de^m&s upon Uie nature of tlie 
second functional ^^3up and on i t s po6ltl<m vlUi r ^ p e c t 
to the f i r s t , Tlius for exaaple, in Uw roBBtlans of lonj 
chain «Bt«rs containing tlm hydroxy alkene systen 
•Cij«ci!(Clir>)gj»Cil(OH)-, i t has bo«n discovered hm/ reactitm 
at the double bend i s influenced by the nearby h ^ r >xyl 
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grottp luad how resctlrm a t the hr<iroa^I P?'*3UP is affected 
"bf the dtjuble band. I t Is no ltn?y n t&t In bol^ casesf 
hov the Int^raeticm iitirmn^ luarkedly upon the rismh&r at 
aethyiene gpou.js between tJie dottbls hmi aid the hy^roxfl 
gr<juj>s and sorae t lot* on the ccmrigtiratltm of Um double 
hood. TtmB9 studies haYo led to x»w types of fatty acid 
derivatives and to raacticms oi' jHOtentlai valuo far 
analytical and <l&a^iiastlc pfurposes, 
T^ us© of ©pectrcwco >ic aotaods has ciMitrihuted 
mich to our recojoltlon of a variety of nsrvol fatty 
acids and the i r derivatives and mjr und^rstandlns of their 
aolc^mJUir structure and reactlrm* tim \m0 of Hlii and oass 
i n the atvuSy of fatty acid id^ntiflCHtion and ^ a r a e t « r l -
satitm of their derivatives has attracted eonsiderahle 
attention in rcK^ent yeani* thi^ i t i s appromdate here to 
give a brief account of applications of Um and mass 
spoctroscoipsr in the cheaistry oT f a t ^ acids* 
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¥mlw^, ^^m^%p^, mi^^pmmsL 
Ma ftpvetroscopy rmmlzm an extr^iely powerful 
twAmlqitm for tJ:te s t ructura l determineti(vi of organic 
coii^ >g«aids» This technique dist ioguistes (lydrofiwi atc j^is 
In dliTffiroixt eiwlrofsacmts botSi qualltatlvoly BXUS qtmntl-
tatlT«l7* Ute cRiEtJor c^ dl;T©r€tnt types of protons in 
the ^IjeetiXe can be determined b^ ii^egfuticm at peak area 
ex^ information reg^trdinrr firotfan «nvireras^it can be obtained 
froa tbe ch^iical ^ i f t , ^ i l t ip l ic i t^r and coupling constant 
of dietinr^tiii^li&blo pernio* In the recent past« aai^ 
techniqi^s have been developed to extrnid tjie value m' H?tl 
stmctra. I^£>rtai^ ai^ MXI tiwwe are (a) addltic» oC l)gO 
to sv^press the sl^pial oX' •OB and « i i ^ larotcmsy (b) deter-
aination of s ^ c t r a in various solvents to obtain inferneiticm 
from 8olv«tit effectst (c) implication of dcmble resonance or 
doul»le irradiati<»i to siiaplify coaplsx signals and to 
identi iy related protons^ <d) repeated seoraiing and avera-
ging by ccMiimter to obtain definite spectra in very saa l l 
sa>!^ ;il«s aiid (e) i»e of sMft rm^mabu in s t ruc tura l 
deten^dnaticm. 
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SHB spcK:tr<»copy tm& b«©n f oui&'i to bo partlemlarlo? 
effective i s th^ structure det«*Bilnati<m of ui«jisuaL 
functions In the fatty scid chain and in iSiarscteriadLri! the 
products of the i r i^^Uofte . The l i t e ra tu re ecntains a 
milder of r e t r i e v e ^ ^ en the Sm spectra Q£ fatt^ acids* 
At f i r s t una spectrosooijjr was of liaiited valu 5 in deteriaiMr^ 
the strticture of fatt^ acMs because the spectra obtained 
with lofef r^K>lution ii^trurients tfere not very Inforaative. 
i'atty acid oolecules contain too smny protons in a s i a i l a r «nv-
Ir&oB^ntm ^ven so i t yas possible to d e t ^ ^ n e the mssber 
of double bonds and their re la t ive positioBs and t o detect 
msisual fyaetional groups* Hop^iir^ in 1965 l i s t ed i a a 
review SOAB ot' UIQ impcse>t8nt cfaa^ical ^ i f t s widLcii was la te r 
updated by Gunstaae and Ii?iglis"^ in igfTl. A simple but 
effective i l l u s t r a t iw i of tiie use of 2R€i spectroscopy i s 
givesi by fUnehcliffe and Mley-^ vtio identified a sastple 
of C«g2 acid tf<m cod l iver o i l on the baids of i t s wm. 
spectnm* !Chis showed the taolociile to osntain idx d<mble 
bcmc^ in a coepletely aethyl^tte in^omxpt^ pattern* Of tlw 
five strtte^ires vhicli vm^. sat isfy tills rec^renent only 
ti)& 4t7«lO^13fl6fl0* heotene \ms cosislsterit v i th tha 
observed speetrusu 
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H&st of ttm marly resul t s were dbtained with 60 os* 10) 
'Msi Irmtrujatmts. ^vGLos^mnt in th is field iiK:lucie (i> ttm 
VLUQ or taii^«r resolving speetroiaeters (f'20 ifiis), (11) tho 
us© ot' oJie::3lcal s idft reagontsy aiid ( l i i ) the study of ^% 
14 S l i sjj^ctjm* D. J .Frost has EiM« partlculerly offectlve 
t i ^ oif the 2S) HSte speetroiaeter andit ^"^ I^ng exBalned a 
vide r a n ^ <^ mtuztU. End synthetic aeidsy ims given resul ts 
vhhsh sup«reede imny «arli©r reports . Accodrding to t'^ost, 
long raf^ge deshieldir^ eTfects tmy be a;if>ar«ntupto six 
carbon ato^« ft*ai thoir soia'ce and that these effects are 
ad i l t lve . 
13 
!HiG application of C ESi apeetroscopy to fatty acid 
structure deter iinatic»i l i e s in tixi f a t t re though som^ 
1£» IS introcfeictor/ reports are avai labls . • 
In stralgJit clialn saturated fatty acids, essentlal iy 
four peaks aro observed* tQiese repr&s^it tlm teroiiml 
aey\yl gr<«i|> ijrotoas centred a t ^ 9 * 1 , the d^ -Cllg protons 
centred a tT7»7, Ute rmmlnXn^ isolated aetl^lG«e j>i'ot>ns 
centred a t "1^8.7, and the acid proton a t lov f ie ld , Tim 
abs«fice of fi T>ealc noarl^9»l does not C(»traindicate a 
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tenainal mthy l sroup. Jl»<diyl protons of the mt&p group 
give a single abarp peais a tT6#3 • This peaJt i s ^efuX 
as a rafcrence for araa rasasureiaeQt* TbB position of the 
acid protons i s affected by the degree of d l lu t lan as a 
resu l t of hydrogen bondij^* In oleflnlc aciisy whsro the 
da^l0 tKXid i s centrally located, the vinyl |»rotons ar& 
6bsi»rved a tT4,66 ant <^ -CH2 to double bond a tV8 .0 • The 
(M2 protons «^> t o tho double bot^ appear at a slight};^ 
low field than ^e Isolated one* In the ease of dl^nc a d 's 
having taio aig i^mspB i n betvesn two double btmds the eluBadlcal 
shif t are a l l osiaal* Thm in the case of l inolelc 2>c±6. 
^galc^ contains aetlQrlene interrupted txasaturaHtm the dial ly* 
l i e aetliylsiie C-cn^ai^cilg -G-i«<H-) appears a t " 7 . 2 as a 
charaetMPistic t r i p l e t . In tlie ease of conjugated diems 
the pirot<Mfis of the c<mjugated part a!»pear atni^4«2* 
Garrmi^ i n te res t in unusual fat ty acids indicates 
ths value of addltiimal (^ta cm spectra-structure csarelations* 
Main intermit i s foeu'sed on ths ebangos in H^ spectra 
produced by SiJf^^BSB^ isoemrism and by conjugation. Hie 
highly coBplex spin systesis fomr^d by tliese aolecules often 
give r i s e to Inroad uoresolved or par t ia l ly resolvaiU sail t iplets 
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vMch 3p«8aXt fro:3 a large mmbar of cl.o8«ljr spaced t ra ia i t ions* 
the Woad mUtXplats are useful as linger print patt^^ts 
and penalt disUnctlw:! imtmQ 8iid.lar s t n ^ t o r a l groupiiMSs 
Inrolvlns aultipXQ CaC bendii^* lA the case <»r <»;rgefiated 
ffttty acids f l^droxy a d d s give r i s e to two peal» I r ^ l 
tdiich repr«8«it the 0<4I larotcfi aitd "-CH-O* protoiu This aetliine 
prat<»i appears a t l 6«45, while the signal of the proton of 
t^drooyl group ( ^an^ i with di lut ion and emt be elialnated 
^ 0 ^ 8haltB« In m acetoocy dseriv&tlve, the acetyl protons 
proibice a sharp singlet at T 7»9» The epoxy r i i ^ protons 
appear a t l 7 . r . This peals c o i n c i ^ s with d ia l lyUc Cii2 
peak (1 7.2) Imt %im epoxy group csaibe confuted to diacetoxy 
.>hi^ gives a new pea^ a t T 7«9« Therefore the presence of 
epoxy or hydroxy functions can be conflraed by aeetolysis 
or acetylation ami exai^Uiinc; the K^ spectra* 
17 Becoktly Bavlos^ and coworkers have dcrreloped a 
method based on the oaasureoent of cyclopstipeRe protons 
for the quantitative analysis of cyclopropenoic fat ty add 
(CFFA) in l ipids* Good accuracy i s obtained a t CPFk 
concentration of 1 ' to 100^» The p^ i t i cm of absorption of 
the two rtim tietli^lcmo hydrogens i s fofflid t o be solvent 
deiMHidliKxt* 
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or the application of WM in aoXvLmi the struetouraJl im>bXflras 
X8 
of fatty acids are fotin), Gtmstone ani Zassail and a i r ce l l 
• t al^^ have rmim^ly studied 3MH speetra <^ ' isomeric 
Cj^ fattsr acids* ISie L'.lispeetra of ^Ji-octadacapoic (A - /^ )9 
oetadaespnole ( / ? - A^, A*^) and dodeeynoic ( A ^ - A^^) acids 
hava been rocorded, A<dLds wltli unsnturaticm r^ar the &ttAre 
of thQ sKslecuie cannot be distingfiishsd ftoa one axkither 
but tho fotir i^^Hsrs \4.th unsatoraticm closest to the 
carboaorl group and Tour v i th luioatiumt^cm el.(»4»t t o tho 
iaetfagrl gr<mp ^mr distijo^tive speotaral f^itur^i which a l lar 
thma. to be id»it i f isd« 
Zlm presence c»r a carbon->earbon tr ipld bona in the 
aethyleao dtiain of a lot^*fi^iain molecule bas a desMeMing 
affect ttpoo math^lmm grouixB (m ei ther side of the 
t r i p l e bond* jHaerefare, in addition to the l ines appearing 
in the spoctr^M of a 8at»a:mted acid, tho spectrins of an 
aeetylienic acid exhiMts another, oft^i broad^ t r i p l e t in 
tho vicini ty of ^ 7 .9 . 
tliere i s also a d i s t inc t diffea^mce in the cmtpling 
fore«i acting on olefinic protons, d«paidlj^ cm whether the 
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configuration is file. ^ tsfoimm s p e c i a l l y In thB cum of 
c^y e> - unsaturates) acids« I t was noted that J iralaas for 
tyan^ oXefinic protons are r«gu2ArXy hi^ior tlian t h o ^ for 
the eorrttiponding s^sc" ;»^t€ns« ifiif; d^er ra t ion vas 
u t i l i sed t^ BXvldga^ to prova that the diai^mtituted double 
bond in ^* laethyl anconie aeid Ims the ^yans configurati^w 
Fatty a d d s vlth yeaps j(,f ^ - doubles bonds also 
have a «)upllr\<; oonstcoit of- ' lScps, l ^ r ^ r a t a l i gav© 
the follovii^:; TaXuos far 30tl^l«2«unddc«r^3ate t I < ^ 11»3« 
J ^ a n ^ 15»7cp8* ^ t t l s o n and Daar^^ raported JaSops for 
thQ isolated d«£)la bond porot^ ms in cia»18->flii€tt'o»Qleie acid. 
In nonofatty caspsundsy the ustial valuas are J«CLl*lSe|i8 for 
c^ protcms and J"B17-10 fca* tgam peotax^ Bam/aH a t a l j ^ 
gave J«6*llops t^ s ^ and J«CL3*iaep8 for ^ r a ^ olaflnie 
protons* UM G&i a lso ba used to quantitate the c i ^ . JiQMSfr* 
r a t i o b7 dcffivatisation. Schauiiiftmrg has given a detailed 
account of the Wtl of merouriaX adduct of isosa^irated f a t ^ 
aeids* 
ilMfortunatelyt l ip id d a r i r a t i T ^ generally afford 
spectra that precltvte a si^s^le f i r s t order interpretat ion. 
•S $4 ! • 
AXthmigh wm. I s a rmy useful anal3rti^LX si«tliod for the 
s tn^^tuna l<i«ttlfle&tlon of a vnrl&ty of natoral produetSf 
i t s ^Dllcaticm to tha analysis of fatt^ acid derivatives 
has been liiaited because of mwtlsB^pim res<mafices» tbs 
use of certain {laraaaaiMtio icms to fxroc&iee oontact shif t 
i n a variety of speciailsed aoleeules i s ve i l to^^^oi* I t 
has been mtggested that peraisa^i^tic lanthanoid ioos idsooM 
9r3<^ Uice a i ^ i f t that i s largely peeudocontact i o nature* 
Likewise tho very sliort eXectrcoi relaxation tisie of these 
ltxi& indicates tha feas ib i l i ty of using them foz^  shif t 
reagent (CEIi)* Became e of thei r ab i l i ty to shif t protoo 
signals, C^i substantially ij^sreasc the aaount of s t ruc tura l 
Inforoation that ean ba (Stained frota B>0i si>ectaeeoiqrt 
frequently converting cc^plioated sp l i t t ing pattern infto 
f i r s t ord^* spectra* 
Derivatives S t ransi t ion ae ta ls such as europiiiii 
and praseodysiiua interact v i th Atoms having Xone pairs sudti 
as (»7gen- and induce consid^rablo sliifts in the BB. sii^nals 
of protons in tim v ic in i ty of th i s interactic^* AXIcanols, 
for escasipXef nar^^Ily shotf (mly t lvee signals in their STti 
s^aetniia but in the presence of ehe^dbcal sliiTt reegsntst 
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aemroX^ s l i tmls are oibser/od for tim Ursfc 9mm -a^g 
grouped Tim aj^^ication of tM.s ««eiinic|ue t o fat t^ ml M 
i s bcKlna PUE-oasa lay i^lnebitrs ana Bv&mf * wtio ijave out-
' l i n ^ Um oareful study r^qtiired for t i ^ coitpXete and 
accur&to iiit«^l»*etatioo of tlij^e spectra* 1%^ m^te @l&i 
dicea so<i tlio aso o€ Cat to detersadno tlie po®ltl<m <£ 
dott le b^ixist ^adn bi^mchinr; fsna mj^tltii&AB in loni^ ^lain 
cammmSa* I t Is oxpectod that ney a inl lcat ian c^ S?fl In 
tlie field of flat ehesiirtry y l l l rossat trotx 1t^ *e i sp r t ^on^ t s 
in the todiniqa© anft a be t te r imtl«rst?m^n-' of I t s thooreWLcal 
basis* 
Eeeont ad'v^oes' shmi t^le use of ^ C It^l spc^troseor^^ 
for tiK'' eJ-i*cidation of structores f£ rr.r^^ nnttaral products. 
fh© ctieidjcxi ssilft rar^e i r ce«200pp«i for -^c opoctra 
coQ|mre<! to anly ea,10ppra for ^H spectra* Liicn triis intrsati-
Pition %ms wiei@qrt^ .^ (m t^i(»rc tiad becfi no le^mmt^o stuedios 
1.3 
of C spectra of fatty acldst tyjt i t ap>€;are - that the 
aatbod couM bo useful In structxire deten-dnation of liifid©, 
particuXfjT]^ tiC lalxtya-os of cofiipo^ BiKls \d.th si.tcr. sirajlar 
•tnncturcn t^ Mit other spoctrsMKSopic or <S^3siatc»-ra#iie 
lattU^^s would be la^uccoraftil, Hacisntly ?ulIoc*i aM 
i%&sareiP^ have assi^'n^i c^sa^cfil .siiifts to e l l tn© 
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•^parate signals In the C vm spectra of awttiyl 8t«irat«y 
oI«ate and petroBeXtnate ^ mmnsi ot t^9 8«eQ»l and t h i i ^ 
atom-Isotope of spocirical l^ deut«rated esters* lICK'e 
recently Ounstone aM co-workops have saada •"CIBii studtlos 
of acfttjrlMilc fatty aoids* 
In tbe rocer& piist n^tss sp^strooetry has been uldel^ 
accepted as one of tlie laost ;>otfei'rul t^;hnlquc» available 
ti thQ crganSe clieedst for the structure de ter^nat ion of 
a vuriei^ of nattiral t^oducts. I t ie a sof^iisticated piroeedure 
and, wbsn coe^lned with tho 8eimratiR,<! efficiency of gas 
chroaato€;rat;^ i t |M»ovides one of the isost rjowerful 3©«iods 
of stxnic^ire deterftdnatimi and requires only smBLll asounts 
of the satwrlal* Oas chrr]r3atograi>h5r"«a8s spectrometry COC-!&) 
liec<»3^ ev«EJ more e ' f i c i^ i t when linked with a co^iRiter, 
1 ^ techniquo is now increasingly lised with prof i t . 
F^tty acid esters ocoipy a unique position, iri the s«(Uie 
that they repros^it oxm of tim ea r l i es t and mtat cixk^^enslymly 
sUu i i ^ classes of natural products* ;4ass 8tiuetrcMaoU7 i s 
an excellent tool Cot tim deteroinat i^i of tVm imture and 
pi^ltioite of brsnciies awi ot i^r substituents; an tho carbon 
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3^ Chain of long ^lain fatty aelds* Haoentljr rfeCXoskt^  and 
Zmaan at al* * have revieifad ^ « use of Tijaas sp@ctroe»tzT 
for datarainlni; tha atruetora of fat ty aelda* Sine a the 
fattjr aeids In natitre are usuai i j present as e<^p(»ients 
of Biore or lees eossplex mixturest ^ e problem of their 
atructure deterodJiation is as saich a laatter oi seporatioD 
as a matter of ii^eriHretatic^ of laass spectra* 
In tm^wm of speed and the emaaxA of aaterlal re luirecl, 
i t Is iffilikely that ntty other sir^^le £»thr>di i s capable of 
offering as audi iJifcKP^itian on t^tm long diain esters as 
aass at^ectroaetry* ThiM situaticm Is urlncltmlly the resiilt 
of tvo faetcsrs* Hrst^ there exists todaf a substantial 
amount of tanawlelge concerning t!i© fragsMmtaticm bi^haviour 
of or^aiic ions in the mss spectrcraeter, UeccM i^ tJ» 
investigator say choose fro a a misiJer of versat i le and so phis " 
t ieated cc^fa^relally available instrumei^s vhtda require 
no further ooulfication. ®iis l a t t e r ccmslderatl^m is iraportant 
since imsE spectr^ietwrs arc in general exi>ensivef c<»iplex 
instnasentsy '.^hich if choson properly a t tJie outset i^ould 
possess tfte character is t ics necessary t o ojierate success** 
Aaily In a particular tyije of r(»earch problem* 
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Apfillcation of jm. s armetrawstry to the c ^ a i s t r y 
of fatty aeJUts may be claBsifiod as to I t s use in (a) s t ryetun 
detemdnattoii, (b) epmlitatiTe Id^itlficaUcm and (c) quanti* 
ta t iva mmlysls. flmall^ two or the© <xr those el^aents are 
present in any s i van arvoHcatitai. In aa^y fs t ty sa ter la la 
of Intoreatf parent peaks are presentand lisaedlately give 
the Eiolecular velght of tiaa material* ^ a t fragsientatlon 
reaetic»iis are daas l f l ad aa either simple cleavages at re<-
arrang«s»nt8« tkia fcraer usually cerreapoiKi to tine breakiJig 
of alngle bam, with tne £arsiatl<^ of a neiitral radical^ 
an l^ an even electron ton* In fat ty aold esters^ Ions of 
th is tyiie laof t oo^amxily a r i se fro a elMVage a t tNsinta of 
brandling, tt&is rolylng cm the preferential a tab l l l ty of 
aubatltuted earbtmluo iona (3^)2®)!^ ) , or froa charge 
8tatfiinti(»n ecmferr^ by tinshared electrctfis or adjacent 
osty^^ i^* Ions of this tyij© are of paraisioiint l^portarMe far 
the l o ^ t i o n of functional grouoa in the iSiain. 
The re^arrangeiaint of at t^a or functional grou-ss during 
fragia«ttati(»ri mr/ be ei ther helpful or confusing, ^^drogmi 
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raarrai^t^tents are the mof;t frequontly fc»uid andi mMll^ 
recoptisdd* fh© three m<K?t c^aaonly anccRintered types of 
r^in^ynges«it8 in the jpectra of long d^aln esters aret 
(1) transfer of a hydrogen to a cartMM^l g r u p (usuaXlcr 
the ^fbcsaethosy grtmp), ( i i ) loss of intersodlate Cn!^*! 
grouping* froa within the chaiht ( i i l ) el iainat ion of the 
mmthfacy group )lus hydrogcNn as tmtfmMmlf usually froQ fragment 
io»8, 
i^ra^aentatixm roactlons In ma,sB speetroi^try are usur\liy 
eosisidered In tMV&s of I n i t l a t i i ^ fisictiofl£il grau? or s t ruc -
tura l aolety. Tbus tiw presence at a CBrbamethoxy gr<»tp, 
double hixadf etc*^ wil l usually Isad to Icmis cluuriusterlstie 
of tiiat particular functiaaal group* 
Detailed studies have revealed ^ a t !4^  i s ali^ays present 
in spee^ra of unhranched satiirated inethyl esters» although 
i t s intensity relati'ws to the base peak at s /e 74 varies 
considerably vi th chain-length. I t s abidance incrm^sms 
troek Cg ^iwards anrt i t s rirea«ice can be verified by tiie 
- t 70 j -
a^IJUua ixm^ M->3It (Sue to lucxis of isKithozy group. 
at 
IMs cIoava^B can occur in fcxir ways, resulting in 
ioBS (a) il , (b) li-CEO, (c) OHC^ KiJIg and (d) OCiig. x^agaonts 
(a) and (c) are usually of low atnmdiuiLce or absent* Xom 
of types (b) , ?f-31t aM (d) a/a 31 are usually presmit In 
low atMindanee but ^^or-mas dla.fl3*Mtle tnalue sJUice they lure 
character is t ic of the tcusthcoyl group ih the awrthyl esters* 
ic) Claayage 3 to the cajrtKmyl srmn 
In nanaal estei^ the iofi a/e 74 is the base oeak of 
speclara* The mode of formation of thia rearranged radical 
X<m i s the well known HeLaff€3*ty rearrangenient • 
H 
• X . _ tm •0 ^ r—^  CH»( Ci^ )n*^^^ i^«NC!ii«Ciig 
^ a i3 - OC»CH* 
^ 3 ^ J L«% 
~" a/e 74 
This Itm I s sensitive to two uain structural features* 
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I t carmot occur unless a -(-hydrogen Is availablB, &M i t 
wi l l shif t to corre8T>ondingly h l # e r msseg if C{?.} i s 
sttbstltuted, Jfess 75 i« usually oliserved to b© aore abundant 
than r«quir«<3 by the isotope n©ak ':>£* » / • 74, tost of the 
observed m/e 75 peak i s due to i»'ot?mat«i fora ai m/e 74» 
The origin of second transferred I^drog«» is not imows but 
is api^rent:!^ abstracted randoialy Crom the c^ain. 
(d) OBcrgsR'»c<mtaiiiii^ l<ms, /" (ai2)nCO)CH3r/t 
%ese Ions are ar l thnat iea ily fcmnd at a/e (59-M4n), 
i . e . 87, 101, 115, 129, 143, 157, etc* The lowest potwitial 
msd^sr a/e 73 is essentially i ^ e n t , probably oi/lng t o Urn 
unfavourable location of dmrge adjacent to a positively 
polarised earbonyl group aigO-c -C;^. Ihe laost abundant 
ac^jber a/e 87 derives i t s s t ab i l i t y froiis the ^lol Caemm 
OH *QH 
Th«re i s a peculiar periodicity in tbo peak i n t i m i -
t i e s in that the "Teake a t m/e 87, 143, 199, separated by 
four laatli^lcno un i t s , are considerably htgfier tivan the others. 
*ormati<»i of umaaliy prominent ion a t a/e ?4-40 hfts been 
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suggested «o a r i se alooft ei^iroly tlirough a siechanisa 
iKvolvlr^ skele ta l rearrangea^nt of the cSiain and mm 
hydrogeny followed by a loss or liropyl radical {n^C^B?^). 
Both simple cleavage and rearrangeaeRfc ^»oces8 
contribute to the foKaati<»i of hydrocarbcMn icms, the otost 
proiainent of w h i ^ (a/e 59t 03, 97) are froa Vm saturated 
s ^ i e s . iJecr^wing flKmotonally froa a/e 4:j, they are of 
relat ively low abundance since they are unablis to compete 
effeetlTel^ vliSh. Qxyg^i-containlng fragaei^s for the positive 
charge* The fomstion of hydrocaartJon ion can be suppressed 
by a lotfffl^ing of the «iergy of the boobarding electron doim 
to'-^lO «v. the presence of hydrocarbon i<Mis in general 
serve no diagnostic valae, but oay occasiwmlly be helpful 
in establishing a reference point for countirv^ the spectrum, 
particularly as in the case of polyfunctlonal es te rs , if 
n/e 74 or 87 are not prosimi^* 
The presence of a functitHial group in the fat ty acid 
chain can be aianifested t^rec ways in the m&BB spectnsit 
(a) the usual ions of the noraal ester ms^ be shifted to 
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higher raaae *i« to sut«t t tut l»n a t a glvwi p<^ltion, (b) r^nj 
of t t e tons of the tyrses CI%OCO<012)11 my bo suppressed or 
vanishai i f ttoey are laiable t o co^>ete effectively against 
i>agE3CH[itatlon routes Indicated 1^ t!^ group in tlie chalnt 
and (c) lone siay b© forsKd whicii arc diiaracterlstic of t^ ie 
g^aap or i t s poaition In the c^iain* Tim &%%mit to ^ I c h 
these effects are actually obsarved depetKi on the natwre of 
tiie functional group and tlie degree to which i t can Xo^LUse 
or s t ab i l i se the positive charge* (^gen«contalnlr^ Amctlon^ 
are UIG i^sst effective In tfds respect due t o the electron-
donatm.;^ ab i l i ty of an unshared electrfxi oair . The re la t ive 
order of influwace of osys^nated furKJtions IE hydrojqr ^ methoxy 
or alkoxy < Iceto* 
Structure detenalnatlon Involves, raore often, the 
determination of double bond position snd i t i s unfortiamte 
that mass spectroaetry does not o r o v i ^ lan ianedlate solution 
to that problea, Tho double boncl rysteis lir l ab i le on electron 
boi^»arda^nt and isc^&eric es ters give alstost incttistinjpiish-
able mass spectra oC l i t t l e diai^ost ic Viilue. since I960 
various nroc^ureo for overconilng this d l f ' Icu l ty have be®\ 
??rOi>osea, Bach |»>ocedure involves a cheialcal aodlilcation 
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of the alk«noate t o " H x " tho dov&>^ t^ond* Sooe 
r a t i o n s give mixed products and th l a coopl lca tes tim 
lnt«ri» 'Qtatlon a l i t t i e » The problea i s not su sorious 
ulUi a»«io«fio&tes but I t beccKses nore ccsifused with polyunsatu-
ra ted • s i e r s * iULthough J^BH spectrometry kms beoi applied 
t o such systems no slngla vlde3^ ap^llod procedture has bean 
37^50 
c^ /olVGf^ . Various ussAU. reac t ions liaTe been rsported 
f o^»f //*»e zo t i a e by diff«r«Rt %rorIc»rs for ttm WBLSS s p a c t r o ^ t r i c 
study of allcenoatas* (SchesiQ X> 
-raDCHD-
-.CH(0a>CH(KM8g)-
-CH(l^fe«)CI!<(H!)-
c a t a l y s t 
t r i s (trlphffifiyl* 
»i^ilna)ztiodiua 
eWlorldo 
Hg(aJlc>2t^teOiH 
Hal 
OSOj 
-Cii 
-ca(CMto)ca((»is)- ^ ^ -ca((«)CH<(^)- 9^^ k 
(%Si%HH and 
}fS3SlCl 
cor 
rfe 
.0 
He 
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Aftderaon and Holiaan^^ hav© recently reported a .fioxii 
satisfactory solution t o Uy& problem of doibls b<»Ki ao^em^it 
occurring ^teiring oass spectroscopic study oi unsaturated 
esters* Their method involTcs the use of oth^r acyl de r i -
vatives in i^^ tich tliis prctbleri i s absttat or lainioisc^. 
i^ oXIcwlng a projK>sal by Vetter e t al« i t l».s now been 
de«rmst»rated that isore useful resu l t s arc obtained with 
asdt^s - and particularly ^rrrolidldes • trom the laass 
spectra of vhich double bond position can be deduced direct ly , 
AeetylOTdc groups can be placod by the ^sthocts discussed 
above after iwdrtial hydrogewatitm to alKiRiies or directly 
40 
after ccaivopsion to ethylene ketals* 
RC~m* + H0(CH2)2<^ 3 . H C CJlg ii» • RCIig C fl» 
0 0 0 0 
Heeently acids c(»itainin£^ cyclopropaf^ grmtps have 
attx^ycted ccmsidfi^ablc attenti<m« Lllce UJB unsa tu ra t e 
coapoundsy cycloproimne coaptwo^s are generally unstsble 
under electrcm boobardaei^ and th<^ isoiaerise to a ssixture 
of iscM^ric alkmioatc® ^mich are not r^ui i ly distini^ilshable 
from each other. Caspbell and Havoral^ claiia tfiat cyclo-
prc^une end i s c ^ r i c allfiemo ^ t e r a can be distinguishsd 
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by the re la t ive Intwtsity of their "i (!aolecular Ion) and 
}4-32 p ^ s « ^ i n g c«*taln useful K i^eialcaX rea^ti<ms l i ^ 
hydroa&nolyolSf aacidatlon and reaction %rit2i laet^banollc 
\Kxe<m t r l f l t t o r l do , ^ the cyclopropai^ systea m^ be fixcMi. 
fbe prodiicts arising fran UiQso reaoticms are identified tty 
mama spectrocMtry (£NClMKaD-2}-
Ciig caj <pi% 
HCimi* S ^ R-CUaJ2R» • HCH2CHR' • ll'^i^l^l^i* 
C% G U Ciio 
KCHgC3i-CH-ai^» Chroalc, RCOCH - ClI • Ciyi» • iiC!yj!i~C;IC(li« 
RCH-€«i» BPgfMeflH I%;i!((»1e}CH(lf»}R« • RCH(lie)CH(a!e)R« 
n(micn^mB)ai^^ • RCHgCH(cag(»fe)R« 
UsinR appropriate m.aB spectroscopic procedureSf * 
posit ix» of blanched SMthyl and cyclic grrmr^ in oth^rvriee 
uribraiM^ed siolecules can be detenalned* 
TtiQ deteroinatlon ox* an oxygenated fumstion in a carbon 
chain i s a fair ly s l i^la aa t t e r t^ mass stx^otrooetry and a-
rather mtrm diff icult problem \xy c lass ica l degradation 
processes* such groups ei^ier present in natural products 
or produced %y cheaLcal manipulatiem Include hydroxy9 alkoxy^ 
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OXQ^ a i^ •P0i:3r afiUs* ^^<xKy «st«7s are best Inrestlgated 
as thcdr t r toe thy ls l l^ I ethers anA epoixy esters as !K7dr«xsy • 
aethoi^r or Btethaaqftrliaetliylsiloxy derl'v&tives*^ 
^ \ "^3 •CH((m)ca(0«e)« ^-ai(OGl«eUCH({»to)-
.CH—CH- ^^H ^ 
-Ca(0?4e)<^(0II)* -CH<0«e)CH<QSiHe)3-
I t is soastimes po^siblja vith these derivatives 
to locate the position of unsaturated ecsitres which 
aecompany tHe osorgmiated fumrticA* 
^ •^ ' ' ACT NO. > , V ^ 
- t " ^ » -
fha f lnst eOMtlan cma^ wwart of a ae ta l l i c snlt with 
en olefifiB appears t :< !mvo *>©ers laalatod by ^ic^se In inao, 
iDiacowery and? charactcnrlsati^n c^ ^ . ^ e cotijMwawls can be 
attributed to Hofaann ancS Sand yhoee vorlc In the period 
19a3»l*J08 ^tabllsherf the sallorit f e a t u r e in Hie r^tct ion 
or olofinec with aercutrlc cnlts In a?nteoiic odLutl<*ru I t Is 
easy to imierstanrl why the n^^^ltlmt eoapoumds of oie "ine 
wttfc raax^mrlc sa l t s insr>it of the i r vartoty, %KjrQ not 
reco.inlsed oarHer. In .^OIUJI^I, i-; rK»gaiiic coriiwwjrto r^act 
vd.th serejplc saltSf substl tat irm, oxidation, jr adtiition 
aac^  tako t>lf>.c<:u ;.ith o l ^ f in^ I t s&^ m U^t a'll tiies« r©-
a c t i o n can ocoir, BO that ttie ^cxkicts int>iatc I by dlroct 
actl!:m aT tii© olaflne %4.th rm aque^as soliitic«i oC a aorciiric 
^S S*^  SS 
sa l t ar© ii'ton rather int ractabla , Itlicxiili Jjenisos * • 
tiMSltled this >roblan erirlAf^r, I t vas n^t imt l l 19iX>, yJt©n 
liofoa^an arte* innd » ostabH^iod t^ i© conrtltloris Tor W» 
formation arid isolat ion of thtJ sl^:>lo addition nrodjcts 
of olefinos wltlt tnisie nKSfcuric sa l t s aM c-rarfustoi^od 
thesi so that 8:xis sort -f order was cr-tabl;in!'io;! In tlils 
f ie ld . 
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After the c(intrlliutl<H» of {lof^mn and Oand, the 
subject entered a phase of rapid ozpansion. Ifacy un8aturat@>^ l^ 
coKpoonds were ad led to ctercurlc salts» amongst \^iich un-
satuxiated aXcohals and esters wore tlm mmt f rui t l \ i l mibjects 
of research. In 1914 ischoeller, achrmiUi ar^ Ms<ms^*° 
showed that In generalf the solv^it played ^ i e s s^ i t l a l part 
in ttio addition and tliat saercurlc s a l t s In alcoholic solutions 
reacted trlth olaflnes to produjCe the eorr^ponding aUc/l 
e t i i ^ s . i<\irtiier I t vas observed that in glacia l acetic acid, 
srarcurlc acetate yields the acetyl derivatives* 
Althoui^h niva«x>ous kinetic and st^reochoaical i iwest i* 
gatitms have beim conducted fcjr a detailod stud^ of the 
oiamercuratiors reacticsi, the nature of rea^t^on In rmny syst^as 
70 i s s t i l l uns'0lve<1, ^oderlc t ©t al« in tlielr study of the 
redhiction of ali^^l niercury hydroxide by sodium borot^dilde 
proposed a fQ«ir*c«Rtred t r a n s i t i a i s t a t e . Their csbservation 
of retention of configuration and incorporation of deuterium 
rather tlian hydrogen (using ^31)4) in their experlmeint provided 
i^^Htional evidence against an SN^ type and earbanl<»i 
aechanlsa* 
«t 80 I -
^ r l i o r obscsr-ratlons sui^gostod that toe addlticffi of 
jacHpcurlc sa l t to an oiofine mmt para i i s i to bpoaination, 
aaceept that th& intcan^diate thre&«^€mbi^@d cyclic cation 
possesses mxch graatar s t ab i l i ty and Icmgor l i f e than i t s 
br<x^Uio analogue* ttie cyclixi cation or narcurinium ion then 
unAargoes rine opaninci; b / nucXooi^iilic attack a t carbon 
v i th inversion. In a reo^ift kinetlx; stitd^r of tldB roaeticm 
V ^^^< ^^  Ho4-
}\g * m 
• c c'' —c—m 
Ifeilpem and Tinltler could not aft>tain Plough eiridence for 
or against the interaediacy of raoreuriniisB Imis as raaetian 
inters^diate* Since t^ i^orciirinitM icm concept proposed 
72 by winstein, several oth^r desoriptiems of this species aM 
the supposedly closely related species« have appesred in 
tile l i tera ture* I t was only recently that Olah and Clifford 
reported thu f i r s t direct observation <jf aercurinlua fors&tion 
ttiat exists as stable Xof^ lived intermediate* The ic^is 
were produced by treating (urgano^icurials of the types (I ) with 
FsoaH-ebFg-so^ «oittti<m* 
•^** ^ ^ - -JsC: 9 ^_^ ^^i^c—CH1H2 
( I ) 
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To a HpiJ? chenlstf ^ o as3rnterciirritlcm r©acti«»i i s 
the boat toiown not!tr>d o€ separatlR<? Batiipat©d and unsatu-
rated acids* J!eth<Msy^3rcuraticm-d®3©rearati<m has Itmg 
been used as a nioans of separation of l<mg ^ a i n esters 
74 
dirferif¥J ir. unsaturation* Dependim* up<Hi the muabor 75 
of double bond a present» i4ar^oId and SEuadsraett separatod 
unsaturatod aci s froa tunroactod saturatoil acids lyy convertln,.-
the tormoT intr. i t s m&rcuric acotate ad^c t* Htm-raactif^ 
satorat&d estars are easily s&i^iratod irtm Uw more polar 
i^rcury derivatives, liJca (1I> and thD lE.tcr ar© readily 
recoavarted to the arlejlnal alkexioates by reaction withHCi 
th is iiwthoii has also baeii usad for Urn separati<m of c;Lq*. 
iSSBSr Poini of fatty acids* The sajMratdllty ol' those 
iscxaors is sorr&tn(A by tho fact ymt mercuric acetate reacts 
tvraity tinos faster with c l a - than with trarg;* olofinic 
boiMs* 
iHthounih tlie l i t e ra tu re rov^ils enormous wteab^r oi 
acamplos covering ojcymercuration, the la ter mpers have 
given raore csiphnsis rxrlnarlly on the aochanlsm of Uie reaction 
and stercochGoistry of tJic pro<hicts» In sc le ra l alk^ios 
react with mercuric acutato (or other iiMsrcuric sa l t s ) in 
• t 82 f 
t l ^ ireseace of appraprlrs.to iwcleoT^itlas, usually as 
solvent to give ^ c scrcurie derlimtiT© ( I I ) , which 
can undergo throe laajor vvaastdLotrnm 
a)st0raos|>eelitcrarrersal of the adaiti<m reaction in 
the piesenco of halogen acid HDC* 
b^Heplacooent of Um aiarcury ccmtaioing substituent by 
r^kct l^ i vi th haS^igen (Xg) or 
c)yi th ^ 3 % 
I 
Hg 
m (II) 
I 
•CltaCH* , HX -CH(RgOAc)CII(R)- 5 * ^ -CI%-CiI(R)-
Xg 
-cn(X)ca(R>-
£R the eynthotic work tho uxymttfcuration roaction 
coriparos vo i l v i th tho hydroboratlcm^-oxidaticai of dofinMi. 
The l a t t e r reaction i s m» ^aimm to provide a highly 
canY&KLmA procodure without oTldant r ea r re^^ iea^ , for 
aic^ioving the aQJt4-Hark<miko9' hydration of carb<Mi-carb<m 
d<xible bonds* Tims tt^ > oxyiaereuraticffi eaad detaercturaticttJ 
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has a vide «eopo applicable t o a large nusiber of 
s t ructura l typcs» althou?^ i t s s:/nthetlc valine *as not 
b«en widely exploited apart ftrom slgnlilcar* rjamjrs 
which appeared recently, fhe reaction displays i t s 
specificity and sensi t ivi ty to s t e r l c factcars and advantage 
of these character is t ics can be tok'm. t o achieve the 
desired synthesis* 
'StiQ reacti<m has proved useful in introdbicing a 
wide variety of nueleophiles to earb<»}«carbon double 
bond in i^rkomikov direction by varying the ftjcp^rlEiental 
condlticms* A wide range of solvem; has b ^ u used fron 
tlmi ta t lue t o such &n eostent that the i n i t i a l reacticm 
i s now designated as solvosiereuratlati* Heduction of 
the carb«i-«ccrcury bowl has b ^ n achieved using a mxsS>eT 
of rmt.gGatBf lz»:ludli% sodlua ciercury ars^lgany hydrasinef 
m^iiua alu^^dnsn hjrdrlde aw! various ll^src^sydrides. thus 
i t has been reported that in the presence of water, the 
solvoftMwrtmration of ro|«resentative ole fines yields alctAols. 
the synthesis involves <Mcya«rcuratlc>n of ttm imsaturated 
eoapotind with siercuric acetate in the presoice of a SOtSO 
tetrahydrofViran-watffir ctedli£3« followed Igr In a i t ^ reduction 
• I 84 !• 
of the Qooraereurial adduct with sodium borohjrdride in 
the pre8«fice of sodii^ hydpoaide, 
20"*, -^  10 min ! I 
OH Hg-Qft^ C 
BaBO^ 
m 
Siai lar ly tbo use of alcohols as a sdlvent prcuv'ides a 
highly conrwfiient synthetic route for tlic ccmvorsion of 
olofines into the Markemitov etiiers* Max^ onilcxifv aolnatic^i 
78 
of olefines hare also been achieved by Brown and Ki^ ureli, 
using aeet<aiitril0 as the nucleophilic salve»tt« In t^iis 
822iido oercuratdLtm reactions, iiKsrcuric n i t r a t e vas found to 
give h i ^ l y satisfactory r e s i a t s . In these ear l ie r %iorks 
the i n t i a l (Miyi^ MPCuration ii*oduct \tma separated and this 
interniediate i s reduce! in a separate operation. The 
procedures of ^^ rown and coverkfflrs have been further u t i l i sed 
for the synthesis of alltyl a s i d e s ^ and peroxides. 
81 Ih a recent publication Osii^n and ^a^i h^ve re->crted 
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toe easy foraation oT 10-iigrdro3C7 and ld«amlno undecanoli: 
aelds froa ICMindecaaolc acid by solvaaorcupation-d^aer-
citratlon procedui^e using THF-wa%@r and iicettKiitrile tm 
the nucleoT»hlllc solvents* Their resul ts \mvB shown 
that In the C£:se of a t e r m i n i oleflnic acM only one out 
of the two iscwwjrlc prodtjcts is fewfxxl according to t te 
?%UPkonikov direct ion. 
In recent 3rears (Kmstone and c<»/ork(2rs * ' iinre 
done a systerr t i c work on E oivcKaercupatlon-daMrcuwitian 
reacti(m applied to fat ty add ser ies . Illietr flrKiings 
h&re broiightto lig^A asiany in teres t in,x facets of this 
rmtistionm They have been successful in convortir^ methyl 
oleate, by coivoiieawuratlcffi-d^i^rcuration, to aethyl 9(10)-
oethozy-stearate in higti yield (90;"^ ) and ethoxy s tearate 
(ethanoly 93^)y acetaay stearates (acetic acidy BZ^)^ and 
hydrosxy stearates (water» 77^) when aetiianal is replaced 
82 
by tile a:>proprlate raacleophilic solvent* In ccmtlmiatirKi 
of their wor'^ Cf they have Airther s'J^jgestoa that tho 
reaetion proeei^ls «n aJi intramolecular basis vheemwGr %fm 
hydr<ayl group and tim double hond are disposed api^ropriately. 
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|,-%droi3r alkcmes fora cycl ic e thers only whan the d^ublG 
tKmd has the tyans condgurat icm. f -Ity<ir*oxy ailcenGs In 
e i the r cl^a or t rans conil^juratlon r©a<iili' f^ra tetrahydrofuran 
(ly4'^&poxLdas> aiKi ^-i^drossy alkoncs ici^B or t r an s ) fora 
tetr&.^2ydro|^raneks (X^S-oposl^afi) i n v l r t t i a l ly quan t i t a t ive 
y lo l t i , rhi^« resfcCti(His cjtri be car r ied exit In dicietljyl 
Coriaaaido so lu t ion 'out »3r/Gn wheii carMiaetot- i n aothajriol, 
j.ntrsmolec-alar cycllzat icm |KP«iajilnatos» and no raothoay 
ethprs are ol>gerv«d« llius e l s anft fyans isosacaps of iwjtltyl 
ricin'^Iostr^ anrl stethyl 9-4iydi*oxy*fjctad©c-l*Ven-:mte a«S a 
ser5.->s o"* c l ^ an^ t r ans oct-aiioc^nols ( A - ^'^) /isve been 
uncid t--^  RstaM-tsh th«5- o relA.tiorjshior. 
12 9 Ug (J Ac )2i4eJH 
*ctisyl l:?-h:^Arn7:y e l a ida t e ^ 
;iel;v'-^ ; . , i ; > c ^ s y s t^ i ra t© 
13 o t ^k2\ hvi)^i'^-'l j 1 
"- 0 or " ^ 0 ^ 
3 ,12- 9 , 13 -
l&th^l epoxy s t ^ t r a t e s 
1,4—and 1,5-epaxides ax**j a l so foi'.i4Dd daring t^le 
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oa^Tssfe r^curatiori of srothyl d®ssl;»olat« fmd moUiyl 12,13 
dlhydroaqr olaate and during the hydroicy :i«rcuratljn oi' 
(33 Eietlj^ rl octadoc-9,12, an B,12-^€m.mtes» 
Hydroxy aife®^s ai'o r^<A om.wmn as^m tli© fatty 
acids» '.lit ti-je^ 'O oxlst SCK-© lop<«rtant acids with ur'isatu-
ration at ^ t or A or A ^ i c h can b« ro<l<3ca<i. t.> alHeriiis 
8-' 3 
and U^n converted ©aai3^ t:t cg'cllc et^iers* •* 'Sie ^ 
4 
and A aXlcnria3L0 j^ve subs t i tutod tetrai^'cirsfurans 
Cl,4«epasdLci03) and the [^^ oJikmioSLs iive sut!etitut«d t e t r a -
!i«Oor4 HB5 
'fhis otjsfrvntlon tsyi b© eiployed. as a rrenns or idertti-
11 cation '>r anal?f?lr!. .^©thyl tiraclildfjrfet©f Cor cxasnie, 
c?in 'so CDnvca»tcK5 t > tin-. t*.''trah7dr'.>?:>3rra?5, and oti"-^r ncMs 
vltli /\ unaaturatlon beha^i^ in tlio slallsir waj. \€dds 
,Atli z^  unaaturatlon (coiasai oDOr^ j tht Cgg-j^sl^^^Rnic 
aeMs) p?D<1iico tho oorrespoxidiri: tetrcthydr >i\ira^^. 
- I S-S t -
Ilie trnthcy: can a.Lso !>« ;ip-liti-i fco aideii/^' - • a d 1;;, 
anU estere after iiioir reduction ty an^MijiJ^ uiKi i t 
- ; ao t-
i A - - .J^V- •• ~ .»', J-* i > 
ratl:>n on fa--:.-^  aci:.„, .u,;.. ;>ao:; stv^J^eu in i-a^U d e t a i l , 
Ciixi "U.4v: ro le os." ^-.u iiiL^r s.-Uirttc; i u iiio ri*i::^ -M;ttl->?i ••^ s.' 
roduct..nt; V.B v e i l a£i t:.« ;,'>Xvunt, i t v/txs; cc^niiiaered ••if 
p-.^  V-^ "'i^ ^< t^iaiV;-- at.:.:/ ; ci^U .:t.i.-i.c "^  -^  Cv>'a'^ .o Oi' the 
Cu^ ^^ JOi;iti^ >n.^ .i. aiaCiei; ai: Indl jen .UK oti-:u fa ts ca,-ri';d 
,u- l.i wliis labors.t-jiv't '^^ ii/wii'^ ixy ^xLuCinlc ut'i>% i s o -
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rioj.i:^^€ic: ticai., a. .x..j^jr conponenx, oJ .rieii^uxa spec ies , 
ijX-,\ui.J. ..l^..-x ill ,^ .^jd. ;:'..-i-yUi;iL -or i t s Uut.:a-t;d i;;t;udy. xliiK 
.ici.i iiHij u ii^  ur^^y ji'-'-^y 1-J^  ti-o >(-po3iti:iri witr; rrj^pect 
1,-^  /j-tblu b.}:u.i . i ' l J i I'A;;. j;ot ^ g ca:ul.:.a'-at^..a^. Provlous 
.;^'i-. Uro.., ihli. i.i.juruwj-7 ro,-oi'ts I-<K> ro>ru..ti:'m il* lanii; 
81 
c:....^:; x^/cirjsy ett.ars xroi:; v^. te ra i i ia i o lo r in ic acid biy 
solv .>aorcur.Atljn-deacrcurf.tl jii rtsactlvi,., ;,uaij;-; ©Ux/ltaic 
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The presoit votk describes tlie s*e£!ults JT solvooercu-
ratton-da^JTCuration of i so - r i c ino l^c acid carried 
uaa^* ^trying exp©riQ<mtal conditions pertainiaj^ to the 
des^jKiuratln^ agent aiui the s:>lvei^, CXurlousl;^  i t was 
<^sianmd tlmt a varlat ian in the cxporimcntal canditim}s 
afforded a seimrable r^lxture oT lonij clmin hyArsxy 
etiiors &nA cyclic ethers , Thc^ s tracture of these eompcxuuis 
vere ostablisiied <m t'lV: basis of tholr l i and Mlfl data. 
A taire saaplis of ieo*ricind>leic acid O-t^drcoy-
86 
octadec^ocls-lg-efioic) was isolated frc»i Vlr^htia yjKJtcwpia 
seed o i l folXotflr^ the pnjcedure of CHu t^ono pBrtit ion, 
I t s !iet}T(yi ester \m« mrep.red by adLd-catalysed siethyia-
tiraj xi&im methenolic suli^buric acid. The jwrity of 
oetli^l-isoricinoleate v&m ciieciicl by anolytic.a TLC. 
:4et}%rl isoricinoleate (IXIy.OOSG^le) was tre^ited 
with aercuxlc acetate (.0045 aole) in the prescsnce <£ 
ethylene glycol (S a l ) accapdir^ to U\e proceciure of 
76 
l^ rown . Kic pesolting oxymercux^ addnct was subsec^ently 
reduced with a (O.SM) a<|uiau8 sedJUua borohydrid« (1,6 oil). 
The usual yovk up oi' the reaction l isture gave a prodiKJt 
>4\ich ^a^ed t\»'o Ust inc t spots cm diroct liC, Cohmn 
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ehrosatographic resolution f lml ly affardod two Hcplxis 
as mjor ariii airiDr products • The mijor i^rodiict, which 
i s an Inseparable Edjcturc of Isoiaerlc derivntives (BO 
and (V), vfts «*iaracteris©<J a? KTftroa^ ethers t^ spoctral 
analo^eiD.r I t s I:i sJoctntfii showod abacr ^tion bands a t 
3400bry 174(to, 1946ia, 1203 anti 1170 csi*"'-. The brma bana 
a t 3403 ca*'*" showod the presence ai* iiydroxyl moiety 
whereas tsie cma a t 1740 cmT^ cmilti bs ascribeti t o ester 
carbonyl ( - ^ ^ a i g ) . :nie peaks at 1240, ISO) and 1170 cwT^ 
tare Qseril»blo to acQtate-C-O- stx^tcliilng* T^G H*ti 
spectrum ot tills coni^ poanci exhibited sii^nal Cor terminal 
laetDjrl group a t 1^  9.1 t-lii£o (3il ,-q|g). ^ho ctiaia laetiiylone 
prot-ins were fovne centered at T Q«6 as a broad s ingle t . 
The teree acetate ae t l ^ l prot-aais <3H,-OC0qj3) were dbserved 
at V B»(te» TfKi protons < t o the ester carbtMiyl were 
foimr! centered at ^ 7,5a (2H,«C]^C00Cll3) whereas t l ^ 
three ester aethyl protons were dbsori'ed at T6,42s (3)1, 
-CfX)C|^). The si^^nals ctosGrved In tlie do\mfieM region 
were atT^^Obr (6H, H«C3^Q3 j-Ot 2^{g-(HI, j|-C^»OiO and 
^ 6,5 (lil, 11,-^2(13)*^®^* ^^ ®®® snectral data Idwitlfled 
til© oajop TQ&ctXon products as (IV or V), 
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Tbe alnor product (VIII) on spectral anal^^sis v s 
fou»l to contain a tetrahydro fur an/or pyron tjps linkaga* 
In I t s 11 apectruia absorption bands w«r© obsorved a t 1745, 
1250, 1300 and 1170 aaT^, The peak a t 1745 coi"*^  is eaalljr 
ascrlbable to es ter Carbonyl i-dQCWj}, Xho rermimnrS bands 
aro due to the other linkasos (-0-)# lion ap">©ar®ice of 
a b&nl in th® region of nS{)>-31>00 cwT^ indlcatad. the 
ab{!©nc© of a i^droxyl grouping • The W^i specttnim r e v e a l ^ 
signala atT9,lt-li!flB for iim tenainal laethyl group (3H, 
• 0 | g ) . ThQ chain aothylone ppofcons a^ »pawre<l a t T 8»65 
as a broad s ingle t . The two protons < to tiie oster 
carbonyl group (2?It-(^C00CI^) vere >T^«rved atT7«7 n 
whereas a t»ak account Im for five protons was obsorvecl 
atTG.45(6!l,-C00C|^,-qi-O-C§-). Urns the IR md HIl 
spectral data established ttie/struetor© of the ainor product 
as a Itmz ctwiln cyclic ether (VIII)« ffc* e^iaracteristation 
of the products (BO, (V), and (VIII) |^>ints t o the 
conclaflon that UIG use ^f ottiyl<ai0 glo^col as tho nucleoi^liil 
solvwit leads to two difrserent remstlons^ the forsaatiaii of 
hydroxy ethers s^ well as cyclic e^iers . This obsenratLon 
03 i s In conforoity with tfis findings of Gunstone vrfio has 
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sttidlDd the solvoEjQTC^irtitlort reac t ion ^f/lfitemal Yi^roxy 
o le f ln i c a d d s . 
The above rGactian ylien repeated with ^aro^^ldne 
glycol as the nucleoi^il l lc solvent urrlor i ^ sd la r con-
d i t i o n s a l so aiTordeu t.m prod.KJtE', nn Insotwwable Isouoric 
a lx tu re (VI anti VII, oa jar ) and (VII I , a i n o r ) . The L. 
spectrua <^ " tho laajor prod«;t exhibi ted poaks a t 34(KJ-320Gl3r 
and 1740 ca"^ for the fQrdroxyl and ©star carbctfiyl otoletles 
rospoctivoly* J ^ a teorpt ion bands a t 1295, 1935 and 11B5 
and 1160 cwT^ represefrt; t h e ace ta t e -C-0- s t x^ t ch ina s . 
T.e HI. spectrum >f t h i s coapounfl gave sii;n.'-lE a t ' T s . l t -
lilBB for tSie tliroo tmnninal E » t ^ l larotons (3H,-<:Hg) &nSL 
T8«85d (qjQ-CH-Ofl^ aerf^in^, with the s l f ^ a l a t T 8»66). 
Tho ace ta te c»thyl protons <3H,-0C0(||g) appeared a t T 8#(^s» 
The two t3rotonF<<^ to 13i© es t e r carTx>nyl gproup (2a , - t '^^00Cl^) 
vere obgerved ?itT7,%i« Besides adHtlc^jal peaks a t 
t 6»7d ( ^ , - 0 - C 3 ^ g l - 0 H ) , 6,^s(3n,-Cfy} i ^ ) , G.lbr (311, 
^•C,^,^3.-,ii-j>(Mf,|i-C0-OH) were obeopvei i n the HItt spectrum* 
Ti.G prot<Mi at tacl^ a to tho aceta te carxylng Cfirbon (IH, 
^-C|^/-j^j-OAc), appoared a t T ' i . l . ?hls s p a c t r a i di^ta 
supportoti tlm hyi^ryj^ e ther s t r u c t u r e (VI and VI I ) , 
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Tho aJjior ^iroclact Iisd 1 : and SHCl aixjctpa oXxmst 
Idmitleal wltti that of the ia»<xiuct (VHI) obtained \^ the 
use o" othyl«rie glycol as described oar l lor . 
i lHi a view to ascertain the nature o€ prod^Jct C9c«>o-
s l t l on , the solviacMtrcuratjbn of aetiiyl isorlclnoleate vas 
repeated both In the presence vf e«iyleno and pro >ylone 
glycolo aai us las an escess ascunt of IiaBI% in the 
deaercoration stage* Tiuxs lislng etiiylonc! g^^ycol as the 
micleophlllc solvent an^ ^ ad-ilng excess oC an aqumis liaSlL 
solution (0»5H) to the oesrcural adciuctf tlic k'lnal Motli 
up afioircied only one ctf.ly product as evldortcod W '2W» 
The purified prod*aet in i t s T. spectrun showed bands at 
1745 (£20Ciig>, 1250, 120} and 1170 <-0-)cia'^ The super-
lar^oslbllity :>f thU epeetruo with the 6;pectrui oT (VIII) 
dLficassed ear l ie r witabliahod the reaction product to be 
a ralxture of 1,4-and/or l,6H»poacide exclusively, ^ t h e r 
8Up-»ert to the structure of tiio cyclic et^iOr (VIII) vas 
also obtairKid by I t s MHi speetrun whlcli was found to 
-poir^&s tliB smm characterist ie signals as deocrlboi ear l ie r 
for (VIII)» when tlie abonre reaction of ( I I I ) war; again 
carried in thu rircsoncc of propylcme glycol, ttic reaction 
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aixture on final work ap also yieMed only one product* 
I t s lii and SIfet spectra were alr^st identfcal with thc«e 
«r the |H"OdiMct obtained by tlio use oT etiiylone ijlycol 
as the niiclGo;:^blllc solvent. Thais the characterisatltMi 
leads to the conclusion that the use '>r excess aaoiaits 
of HaBJL, In ti® den^reuFRtion step o? the p'^ltrosaerc'jraU.cm 
a '^foTds a single orortiet, a resul t different qaltG starKodly 
fr^^ the reaction minz n restrained ^pifntlty af HaBI^ « 
I t I r interesti^'"; tm ?ja!ce sone orxicnts <m the role 
of the HaBH^  coaesntrrition on the aituro of the r>ro<feict8 
of the Eolv?^«5iK;urnti:m*deaeTt!uration. I t av>cr?,rn tliat 
in tiic presence of gaisrons amountr 5f ?laBH ,^ aetJyl 
isorlclnoleat© ( I I I ) suCfors Intraoolocular e the r l f l ca t lm 
yxy the participation of C-g hydraxyl group as v©Ll as 
reooval of Hg(Q^c) SKriLety 13^  hydride ion as shown in 
. cherae-III, 
In the presence of restrained quantity of FfaBI^  
i t se* las thct i t coordimten with tho i£g to moc^ i t 
oat asid helps in the introaolecular acylr t lon. 
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Scheae-ITI 
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R-CH 
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tig C-^-CiU 
I I ^ 1 ^ ^ 
ii—{'It—I'll v;'—*. 
HaBH^ 
ii-<:/j[g 
0 
by re *liixin^ i t v i t h actfianollc rmlnhiiric ac id '^ PDVldcd 
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the substituted oIsfirtLc a d d (IX anl/or X)* Bt spectrua 
of «iia acM «chiblte i braids a t 3600-3100 ca"^ for acid 
hydroocylt V?2$ ca"^ f<r a d d earHonyl, 12J?6t IISO and 1090 cni*^ 
for C-0 s t re tchl i^ a2id955 csT^ for «C*H bwidin^. In th« 
»!#i 8i«^tnffii twrrainfil laethyl elgnal was observsd atY9«12 
as a t r i p l e t and the sl|5nal for ^ a i n E^tlTylene a|»)6ar€Ki 
a f^B.? as a 'Toademed sin^ilot, Tho la^otorsc (3(^ -to tlie a d d 
cartwnyl (-CHg-COOH) were seon as a ml t i j ) lo t a t " t 7 , 9 . A 
multiplet at T6.S6 integrating for four protfMS could be 
assigned t a tiie four protons of the hydroxy eth^:* aolety* 
Anotiiter oul t ip le t at T 5«78 inte^i^tlr^; rortwo rrotons was 
aseribable to two prat cms directly attaciiod to hydroxy 1 and 
hydroaty etiier-bearix^; carbt^ns (^fi<3_2/3^\*^^'^**^" ' t 
||-C,„|.w,*-<HI). The two oleflnlc prot^vis were c^ervQa at 
'X4*35 as a au l t ip l e t . 
I t seeias tlsit under tm reaction ccmditiona, the 
laethyl esteriB as well as the acetosiar gpmip are liydrolysed 
and tiie secomlary -OH grxip a t C^ undergoes preferwitial 
didTydratiem as compared to the side chain hydroxyl ^iilch i s 
priiaar;^ in r^ture* However, in tho abs^i^e of aixr degradative 
studies i t i s not |»?sible to a rcwta in the correct location 
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viufiydration or tJ*F. t i lKturo oC liydnmy ether.-; (VI) arKi 
(VII ) iii i»'. jinaio;^aas lauaicr ,ay*ni£iiGd GJTI o i l . Althoui^i 
tf£i o i l '.aa c-ao.i- t j b© horsosifsfis^jus by TLCjitfi a LI. spoctruai 
; ! l sc l .>te . it. t j bo i n i'.v-ct, a . i ixt iu 'e :>r t^:) o l e f i n i c 
d©rlv:;tiVG. (XI) arui (XIX) an- tiiS unr<iCvet<3c ^^ y^ r^^ JKy etr tors 
(VI ; :.n.; ('-XI) i a x^:^ rnllo jT n e a r l y S:i , l .«. opactriMi ox 
t l i ie . j i : : t . iro si!:3fae'^  s^so rp t i ' j n ban :s a t 36,>l)-&10'Jco**^ f a r 
tiio ia'Uivorii:^ ji" iiy<.n'':jj!yi {jr-Hi J;; QC tlio ?u:i'• clu-in ;is w e l l at 
Oi e th«r c ide cnai i i I n tiiw iirKieliQfdrato.' niydr-33?^ otUors ^VI) 
and ( V I I ; , i.-a-: o s t o r ca rbony i («£}0C:{^) baixl was cibtainc i 
a t I'Moc:!**-^* Ti*3 C-O atre t -chln, : ls\!Kia 'j-ere sft^ '-n a t ir':;l5, 
l l ^ o and 1.1^Jcm"^. Tlio H ti stJoctroEi of •:'ie laixfciire « x h i b i t e ? 
tcjr^il^nl riGthyl j^rou^'i {CIL^) sif;nal. •D-t"t9#l'>« T c r o w?^ a. 
d i scc r r r lo i c rHu^lnt a t T B,n5 '.•^sich w-s i n nriTt niRSISDt] by 
t::o bromienc i e i r ;lGt t T n,'35 obsv-rvc-- f w d i rdn sietliylene 
r^Titons. This double t a t T "•'.'5 Ic «ir;:-i=mable t o tixe 
netriy.l ,;r :U2> oC t.;C liydrrasy e t i ie r s l t te c'-r^in (-Osl-Uig) ^ ; i a h 
has i n I t ? v i c i n i t y a slnj^l*? ptot-m* ZiL- : i p i a l was orve 
part r e i i i t t v e t.> a !ii:v;j-;t nt "T B.O (oi^jit/;): r t ) v^ich ii? 
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due t o tlio act^iyl rjroirr) i n the ddlifdrated et l ier s ide 
cha in , k miltipXct a t t S«47 v^t (atoserved aroia*! and 
bwioatii a s l n a l a t a t T ^•3B for UIB ^ t e r riotiioxy protrms 
(-€0OC£^)» Tills a u l t l p l e t a t ^ 6 , 4 7 wrjich accoKints for 
amren protons me^ t s assigned t o th<»e protons wlilcli are 
linJccti to cartiQfi-carjyins h/drf^cyl antl deJiydrated e ther 
nioiotles < l ^ g ( X 3 ) * ^ • 3-0^^,2.3)'''*^'^**^^"^^^3l ® pa r t ) 
and ttie hydroxy 1 are! undc^iyrated e ther moieties ('^"""ipris)" 
(KI • ^b^i2{i3) -0-^ iv»*^\ I 1 !*irt>. An imresolvea 
s igna l a t *T 4•66 i s f«cribablsi to four o le f ln lc ')rotons! 
of t he ddhydratod ywoducts* 
'Hie r e s u l t c of salvoc»rctiratif:«i-d6iaercuratlan of 
o e t l ^ l I s o r i c i n o l e a t e and the dehydration of tft» lajrAtassy 
e thers tire deple te i i n sQfeiJB - IV. 
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in 
( I I I ) 
-^^^<^-^^2 . (VIII) 
Etli^Ione/profigrlene ^^ec 
li)£3ceess KaB% 
i.ii6(Ofi.c)g,aig-on Crig-oH 
Olg-Oll i CJI-OH 
I 
2,Ma3R^ (iiestrained amount )< 
a-Cll-CI&.C.Ig-CJIg-CII-CIIg-^j' • K-Cllg-l ic i lgm* ai¥'/bdf i J /U:*IJg-H 
(IV-VII) ( V I I I ) 
(!%') X» -OAc; T« -O-CJ^-CI^-OH 
(V) X« -O-CIIg-Cllg-OHi Xa -QAc 
(VI) XB - O M ? YW -O-CHg-Cii-Clis 
on 
(VI I ) X« -0-Clig-CiI-Cli3; Xm -C^c 
Oil 
Where Ua Cll3-(aig)^-. I H ' B -(ai2)g-C0OC!% 
f»roAicts (IV-VII) 
x* i* ^ X* Y* 
(IX) X» '•<iili Y*e -O-Ciig-Ci^-Oil 
(X) X'« -a-Cii2-Cii2-0*i| Y'»-OH 
(XI) x'ss -ani Y '« -a-cuBca-caa 
(XII) x '« -o-ciiBCii-cHgj Y ' « -oa 
For (EC) and ( x ) ; •issCiig-(Ca2)4- | H » = -(L;Ai^)g-COaii 
?or (XI) and ( X I I ) ; Ha CH3-(CH2)4-? H ' « -(CH5,)g-C00( JLJ 
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In 19S1 I^e r8^^»^ for the f i r s t t l f « gave a 
iiietr;«i for trio i^eparat ion of broooacotoxy a c l ^ by ti® 
aet lmi of hydrogen bronid© and a c e t i c arihy<lri<to on dllx^drax/ 
aclua derlVGi:- frori unsaturated acJUIs* f^ithoii^ih i n t i ^ usuril 
smiue, tiiosG ^omo&cetasy acicis a re not c ia nifiod in tha 
group 3i oxygenattitacids» tivetv isaiKNrtaoce has been r e a l i s e ' 
i n ti'Xi s /nt loeii; of Tatty acids* The l i t e r a t u r e c t ^ t a in s 
conf l ic t ing re?>ca*ts as to t i » i n t e r ac t i on of v i c ina l glycols 
and Ixydrogon brooide , Albitgl^sy and f t 'v l l e t a l , ^ rerxarto 
the foriantion of acotoa^v brooidecf werons Baidart ' nrA 
IfunsdiQclter claimed tljc "orrarticm of dibto?^ ©s, Aaer 
03 
and B«5w lan i n a ca re rn l I rwest igat ion found timt even 
a t elnvrittt: terarKjratupes the i>rolongQ4 ?:!Ction of UBr fa i l ed 
to cc^ivert (<p-»glycolB co i >lGtel;/ In t J tlvj dlbraairlcsj 
althciugli thU? comrorsl m rapidly occrurrod ir. tlte prosonco 
of sulphuric a c i , k t e r on J \ i l l©t t i rnil coworkers sugi^es-
ted tiiat sulpluiric acid ,»y be rop lcce ! by nhosplioric 
acid an- fur ther tlxit v i c ina l diJiycirc»xy nci !o are readi ly 
canvcrto I by IBk- in ace t ic acttt a t roo i teiiper?ttare i n t o 
acotoxy broaides . This o«i fur ther t r e a t aunt with alcoholic 
pouas f^ve t *e desirod epoxy ac td r . 
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In subsequent s tud ies Ostmn QM Alim d^ invest igated 
the r o a c t i m of hydi-ogen b ro t^ te in acet ic an^^dride with 
tfcLreo''?md'>erythro-13« 14-difjydPOKybehenlc acid yfiles yicsldc i 
t'no gE2j|ira-^r5c1«|l||;ea-13(14)bpos:M>-14<13)ac«tc»cy behenic a d d s 
respectiveay* In aa<?irj.f>n^ ttioy nlso reported Uie Vcrm^tton 
of an abnorsal i^od^ct , 13(14 )^otob^enic aetd in sraall 
q?mntifcy. In r^-dor t o <B?tp_blisli the Toi'vyitl. n af sijcl* 
o-L-ui '^/i li'CKluct. nat. Mth^;rto ra^i-Ji'tBn^ )i':ian ami Siri-iiqiti 
Hiirt-ii^r stuiii^^.l till: !iydrj.^en broai Q roac'iion af artothor ptiir 
Q-' i s j i i c r lc TaUUj iaCi £., >jtr:j£elertic axKi r*s!trosolaidic '{jycids 
G(7)-*fet:Ji;li©iu*4.c uciv-v as t* .jiiior pi^o.J.oct., JSIOGQ a u t a ^ s 
r^irtii^r eateiidoa viia iiivOSti;;ation j * ii^ /jrJi^ i^Ti brooicle 
reactioii 'CQ toi;.di.a-i ^;i;,'coi ac ius , IJfU-illiiydrjxy undecanoic 
ac id , Thoy reoortod tl*w foi'.i fcion s>i' cmly one broaoacetoQcy 
(iO-acetax;/-lX-bra£a<Xia(iuv.anolc> and a i lacot i:^ y derivative^ 
iJ^ii'-di.icot'ja;;^'" undac;m>ic ac mlnai* iu^ a-Jor >;oducts« 
roo idiese obsorv::ti>ai:, tiioy cjficliido.i t-.u„t lxj'<.li*og(m broal:"© 
rorr.cti-:>ji ai' ttia tar;.dn.il .'A/coi acid t^ ii^ ee c,-. '.li;"©rait o^iirsQ 
fra;i t--rit observe T i : fi<^ > : . jn- tera ina l dihgrdr )xy ac id , 
tff 
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reportofi t i e r e c t i on ••yC r.ovoral v i c ina l d lo l s vdth 
GM-liydrc^en br^mllo irt a c e t i c a c l l t 37**C t nf. ' ird v i c i n a l 
ace t a^ ' "broLiicii^ in tixcsi 1 G ^ y i a M s . Tho - hr^va exnlored tl'ic 
laecliardsa, t;caiio ajd l iuitutio*" c OJ' t ' - t s ijcnorrilly s teroc^mi-
c i f i c reacti'-sn "-.rj have alsD d::Ecribed s^nc e./nt?iGtic 
ap >lic;i,ti'jr.i2 jf tlie :*;>o>i ror.ction, Tl^ tv-nt'iesl-? of acetos^ 
bro .^ ildris f r o . JicL-ii^l /^i/cols by t^is ;sot\ ^; i s .lore 
conv-0fd.ont tlia.i tha twa stc;^ iroc&djrQ-^ j'lhltamc r ecen t ly , • 
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i'ltii iaochmnl sa su:.oost.jd Ijy riernf.rrt a.: i avid irwolves 
aonoacetyl^ition or Lio d?:,>l, cyc l i s a t l an t;; a l,3-cll<Kolf5n-2-
yliiua Ion ari... captui-e of ti.is intex'mcvila to by broalde i om 
rr*.-. •;»;'opoeei: ae^-tiTils;/! i s ahcr^ii Ir. t"-:G sclienc <V)« Bie 
e i ia rac tor i s t i cs of t. e ©Eiction betvcen v i c i n n l d lo l r and 
by'r:>gcr! b r o f a i i e - ^ e t l c acid ("".A) sre clc^vriy c1«tsonstrated 
Ijy uf e o ' ols»and trarts-cyclolxexf^n^J-I.C~diol as s u b s t r a t « i . 
HO Oil 0 Oc-->0\ ACO 
I 
<>:iii) Civ) (XIT) 
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'2lv3 exclusive t^^osm stereoc*t©alstry of I-Hscetogy-??-
broiaocyeloaexcme was checked tagr i t s reac t ion wltj; potassitM 
tk f^'tU-oxlde i n aotfteuiol to f^v© R h l : h y ie ld of l,'*"-opoeQrcyclo-
h«KffliGf but no tf^ce of cyclc^ioxfincHio, 
In t'lG 'yriBGncG of brorjlde iann tho inttsTsottL: to (X\^ ) 
I E cr-.ntiired by s # attache to :::ivc conpoiind (KP/) . I^IK) 
raechanisn oC comrcrclon oi" tim cj^-i j lycol <XIII> i n t a t';m 
tr-J.s-'^SiCetoxy-'^oratio ( r O i s therefore ^rsTtuli^ to ^ In 
schtaLir:! (7)« Ti"a2 l«o/ pto> ip c y c l i r a t t o n of ^rotoratc i 
cls-^»aCGtororcyclohsxanol t o tno 2-niettiyl ( c ^ * 4 , 5 - t e t r a -
£*Dtiiylene)-l,3tlicxKolan-<?-yllu,i i m (XV). In gcmoral, 
t i i ic can only occur rondlly ^-mn a iiydrojqr gro p am 
praton^-te 1 ncctoxy grou,) a re proxiaato» and Toraaticm Oi' 
tlia planar Ci'B^-raoibQrGd r i a s of tnc i ,3-dia iolan-2-yl lUi i 
lofl I s not ifflpoddd by otaor ecmfonaationrkil deiaaixla witiiin 
t i i l s npoclea. Talis expltiins Vio f a i l u r e or tyana-c.yGlc^iexnne'' 
l , S - d i o l t o y ie ld a 2-«»t.'i: 'l-(4£anf"-4»6-tetraJieWjylene)-l,3-
dia(s:olan-2-yliuia io:! and dorlvod acetc3«y-brotildo, Tm 
cor trastinfi bi^iaviour af e l s -and tyans c/clo'^.oxajK>-l,l?-dlol.'^ 
tofwords IIBA I s analogaAs to t;C yicJoly da. •terir^j propm^lty 
of various ca rbohydra te tcj for^i a cycl ic carb-mrto on 
-s 106 !• 
troa^tcnt with ^osgmio* 
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ttve |»'9po06d m&etimisfi of Da^d and Berifeurd has be«£i 
ttstabXislmd l^ lcln<»tlc s^idiAs, d«tCTi3lnatl(m Q1' sutistrato 
stereospoelflclty and obsarvntlon of interaodlat© lt3-dioxolanc2 
yl iua ion ty Hlfl spectroscopy* I t is furtiiep notable 
that« vAth &r&y vlcinfil d lo l liw«stigat#d, the ra te of 
eonoBcetylatlon I s appreciably greater than tho ra te of 
acetylaticn of a ca©|k arable alcohol* *^iis ra te erAiancmaent 
many be duo to in t r a molecular catalysis of acetylaticm 
occurring with diols* 
H 0 0 510^ 
/ \ / — 
I t has further been ant idLoat^ tlv-it tli© reacti<»n 
betve<^ BM and other vicinal diols peo£s«s?sing priimry or 
8ec<»ndlary alc<*ol fur^tians and alHyl substitu^tbs WQiiLil 
be 8tereospe<dLfic. 
Very recently Ansari and oatmir have i n v e s t i ^ t e d 
tile reacti<»i of ^ythro'^and threp^glycols of tpans*2'^i«xa-
decttaolc and tiraji8^2*docoeaiolc adds with hydrogon br<Kaide 
- t 106 t -
i n aeotle aai^^fUlds, In eaeb &sm ffrythrQ-g>3«ditoydroxy 
acid glTos a separable salictiire of Xacmme'ixi titsrmo»2i 3 )*faroBo^ (2) 
aoetosy acidfl i^croas, j^Jir»Q'ie*3*<Uh3rdgaacy acM on similar 
tr«at£»snt yi@Id«d only one iBfxaesrle «rythro«'@»i>rtMM>"3*'ttOgtogcy 
acid. This b^iavia«r of glycols of <»« ofinsaturatod a c i ^ 
i s consipt^nt with l lndli^s of 'Ifors. ' ^ On the bs^ls 
of di ' feront c<Hif^»»taations of th© diastoreolsoB^sric 
SyS'-glycols, the 8t«re<»eliKsti'\^ n tare of tJio raaetiGr. of 
li^drc^^i brorsiie with t^lgeo-iilycolg has baen explained* 
- I 1(3? t -
A 8«rlM af studios <m hydrogen broaSd© rcactlcm of 
vicinal diols derivod froa te ia lnal t iiitamRl a^ id ^ e, -ninsatu-
'^ 95,9(p 
rated afiids have earXiar been earriad >ut in our la^xti tosy, 
U.terat!4ro ro)ortd about the raiiOticyis of pid«<»l)ain 
pol/fltfictloiiaL fatty acids hava shoun the nQiglibtxirtrs ©roup 
pcirticip»ti:m of certain fUnctionis cei th© overall clieiaifstry 
of lafiisual fatty adds* In vi@v of tho abore faots^ i t was 
eonsidoreit dttsirablo to extend the lfwesti|»stion of hydrogen 
broaide reaction to lonr; chain t r l o l acl s vtiidi could be 
easily'' obtalnc i by t*^ hydroacylation of naturally occurring 
^and N(-liycirosy alkoaaole acltts. The restslts of this study 
are (^8cri>»d in t l i is chapter* 
Th© parent olo I n i c acids, riclnol©ic and isorlcinoloic 
M9Te isoli i toi fro 1 the aeod oi ls of HjiciJUB f;pt3t;yi]^ UB 
(Bapiiorbeaceae) ani \^yi.^tia t inctor ia (Apocynaceae) respect-
ively fey followins tiic weU tEamm oroceAjro erf Qunstcma* 
l^u 9,10,12 ^xi 9tl2tl3*tribydroxy s tear ic a d d s 
(XVIjXVII) used in the pcresent study vrwe preacred by aU^illne 
pertoanganate hordroocyiation of ISMgdroacy-octadec-cl^-g^endc 
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(XVI} and 9-l|f£UHMy-octoil6c-si§riS esvaSbo (X\II) adds* 
9,10,lS-*fcrihydrd(Ky s t ^ i r l c ad i l (XVIII) yihan tpoatDd with 
4B^ anr in ?^etlc anhynlde yivier conditions almll-T to 
those of 'Ijreps*' yielded a \xtmtt Qftnxw l iqiii U lx*©ct ?L 
of t^^is llitul^ 6^ve thrc© dls t ine t r>ots« (>i fractionation 
ovor s i l i ca gel t^olxsm^ tiiii? Ucpidi ssi^ratefi i t^ ' i tJiro© 
IMPodtiets (XIX»X^1)« Thero t»otlrx;ts wore Idontifiod to be 
9(13)braE!K>-lO(9)-hy^ORy, lS-bpi:o> (XIX, IB^), 9(ia)brosK>-
10(9>acotQory,lS-*Drdrcay ()CX,6J^), and 9,10-dila»0(^io,13-hydroxy 
(Xvl,12jl) s tea r ic acidf?. riic Idsajtlty o" tf^ase pnjdicts 
was t«se^i on choiicnl as \,«li as «i apactral data* 
Bi product (XIX) SJ^ vo a positive Bcdlstoln t e s t , 
Indlea t ln i Wio presence of haU^en in tiio campatnd« I t s 
eloaental amJc/slj- oorrospaadod to tho i^lec^lar farmUi 
%^!3a%^2* ^^ ® ^ spDctrum ej^iibltei absorptl<»i ptmka 
a t 3530, 1720 and 610 ca"^. The p ^ k at 3630 ©a"^ diowe '^ 
5^© fjresence of a fc^^inoj^l acdetj^ i ^ i l e tlio «MKJ a t 1720 ca*^ 
indicfitod the presevice of an acid capboiis7l(-€2'H)» The 
ueak aJwopption at 010 CM** C uld bo ascribe i t a C«l5p 
stretchinn;* T!ie S^ s'lectrtea ^f t^ils oc»aipouiid exMblte! a 
• I X09 !• 
sigBia a t 1 9 . 1 , ln t#grat l i^ t<st tbr©e isrotons fca* the 
t«rainaa nethyl group <3H,«C^)» Hit t%to m&tbylom pr<^ona 
< to the a c l i carbonsyl (2H,<-q|g^0C)H) were found c«i t r« i 
att7.7?»« In the downfiald region, there was a iHroad peak 
a t Ts«7 integrating f cr three prot<3(is« which siay be thoee 
a t t ^ ^ e d to broEtlne and iiydrosg^X-tkearii^ eartxuis* The aeid 
proton vaa eoen atT-0.55(»C00j|) and was exchanged wltli 
Fo r th^ eindenee mippia^ng that i t i s a vicinal bro£io* 
iKrdroacjf a i^ iKtt a iticinaX <SLta'<x3o eox^ EMund vas ohtai^mid by 
treating i t with sine diist which did not yieM the mci>octed 
alJte«ie as is genorailjr the caae %fith vicinal dibrtsildee* 
<?WgMW;!lrJm l^f<ya ^ the prodi^c| (XX} 
Bie prodi»3t (XX) 8hos^«^ the ixresence of halogen both 
Isf a p ^ i t i v e Bailstein t»s t and tho elatsental analysis 
tdiich corresponded t o tlie compoeilion ^2(fl3B%^2* ^^ ^^* 
IK speetriiffi, lAsorptian band® were obeerved a t 1740,1710 exid 
1225 ear^. "me i>eai< a t 1740 e?i*^ can be ascribeci to ^m 
acetate cartxaiyl (-Q-^lvCKg) \i^erea8 the one a t 1710 csT^ 
to acid carboasifl <-£^H)* 33ie banrt a t 1225 cseT^ i s 
character is t ic of -C-0-^tret<*iir^» Sift spectrtM revealed 
-s no f 
signals a t T 9 » l , integratlr^ for three proiaos of th« 
teradiia]. SKithyl gr>up (dliy^CU^)* ^ 7»91 for coioti^r three 
protcxsi QC aoetatd asUiyl^roup (3Ht-0-€0C|i3) sad '^ 7»7 for 
the tvo prat JE)8 vfbldi are Q(^<»to the acid earbooxrl group 
(2S»*c^'-C0QH)» Besides t^itese^ edditi<»ial sipials« observed 
i n tim doimfieljt! regicm, \iereT5«9Sb(rt in tegrat i r^ for too 
pptitfma i*i<Si are Hnli^'d to carbcsi—bearirig brooine atoias 
<2x-C|pr}« ISie proton whicii i® attached to the acetate 
carrying earb<xs ( ia,-CI |p^) appeared at75«9» 
In OFler t o obtain additional stt>:3>ort t^ a^nfirm that 
i t i« a 9(10)broiao-10(9)*acetaiy derivati've of t ! » par<»t; 
coQpoiiati (XVIII), i t was refluxed far two hours \d.th %n-AcOH 
to yield the oorrer;p<»idini^ brccio allKaioic aclxU I t responded 
t o tetraiiitraeia^am» t e s t for unsatifiration and BeiXstein t e s t 
top hal<^ens. I t s IDt speetriM showed a •C'-Br stretdhing t^ apfxl 
a t 670 coT^ and a band at 970 ca*"^  far olefinie unsaturatiom 
(M the basis of the fco'egoirig r e su l t s , Uie product vas 
characterised to be 9(I0)larQii>-l(H9)afietoxy» 12«brai«3 s tear ic 
acid* 
qharacterigation of the i^roduct ( x a ) 
fhis prodtict resfKmt^d to DRllstein t e s t ai%l i t s 
- s i n t -
«leaentaX analysis corresponded to the solecular for aula 
^ 8 % 6 % ^ S * l&i I t s III spectrum alwarptlon liaiids were 
dbaorvel nt 3S70-3520, 1720 ai« 670 cia"^. The veak band at 
3570-3®i0 cm"^ ahotf^t the rsrosonce of hydroxyl ^ i le ty and 
the one at 1720 of acid car*x>iiyl C»qpaa). the band cfoserved 
at 670 caT* i s due to tiie •C-Br stretching. Tim um spectrua 
of this cotapouna gave signals a t 'V9»12» integpatiaj for throe 
protons of the t o r a i m l acthyl group ( 3 H , - C | | Q ) , T 8 « 7 6 
(titiain cKfthylecie) and"T7»96 for two prot<»is adjacent to the 
acid carboeorl group (2Hf<»€|jgC00H}. Besides t l ^ se usual 
slgnalsy an acldlU<maI broad signal cimtred a t ^^.92 was 
observed vhlc^ integrated for three protons attached to 
earbcan-bearing brotsdne aiid hydroxy 1 group (3H,-Cj^ (oH)C||I^K:i^ B0, 
In i t s iae«8 spectrtffl the molecular ion peak was not 
evid«it bat the h i ^ e s t oeak was recorded at m/e 211. This 
frapiGfit ion ¥as lielpfUl in establishing ths posititm of the 
hydroacyl group a t Oi2* Tliis fragaent t(m correKp<Mids f i r s t 
to the loss of tvo HBr molecules and toai ^^-cJ^avage at 
C j ^ - ^ . The loss of halo^^is in the forra of the halo acids 
genei^lly sccaas to occur flroo l^2-positlcms» Tiyclng this 
view into consi<lerati<mt the gsies is sf tlils fragaient Ion 
can be ^loian in the following vay« 
-t 112 8-
12 
Cii3(Cll2)g-CH-CI!2-ai-3i-(ai2)7C0OH 
Br Br 
•2HBr 
i 
•OH 
o/e 211 
iauj^th&r ianxirtaiit p@@Jc v as observed at lu^s 133* The fcnraa-
ti<m of this fragofstiit Itm siy resul t from the loss of tiro 
luroalne radlcftls ffl^«l thsn h^terolyttc cloavagQ between C ^ 
al^ C^ i l lustratcid below : 
toil Br Br 
l-J?Br 
•OH [ 
Sii2-cH«ai-(v;iig:^ooii <^ c;Hg«Cii-cii-cctig)yC03ii 
a/e 133 
The p3aic at ok/B 169 Can be ^lown to arise hy the fragaen* 
tat ion proposed belotf* 
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aig(aig)gCECii. 
HO 
^ r Br 
HO |-4r Br 
C%(a%)||Cll-CI^:|f-C;ii-CiJg-CH2-<Cil2)g-C00li 
m I 
ac 
(HI * 01! 
a /e 1Q9 
Two pr-sairant Ion peaks wore olJtalned a t a /« 155 and 141, 
There lonr? a ^ be slmrn to a r i s e by azialagous pathways 
as tmtier. 
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^ \ • 
u 
a/e 155 
iiZ 
o 
o 
o 
CD 
X 
0 0 
u 
CM 
X 
u 
X 
u-
i 
X 
u-
'5 
! 
X 
> 
X 
X 
u 
1 
o tD 
CD 
CO 
X 
0 
o 
•^ 
ss 
1 hr ' .... 
Ivl 
• • • • 
0 9 
t p . t " — 
<!) 
eg 
£ 8 1 -
6 9 L -
86. 
.ii'miw 
••.."•—''..' 
i , . " l i . l . l 
o 
- GO 
o 
o 
£ 
o 
o 
[a 
8^ 
. O 
u 
o 
Z 
nt 
••J 
>> 
o 
T5 
>, 
x: 
O 
E 
o 
i3 
^ 
o 
Oi 
0 
S 
3 
•*-• U 
O 
a 
0) 
to t/> 
o 
CM 
CV 
A:^!sus;ui 9A!i.e[aj;j 
«•! 114 t -
Hot Br Br 
Gils -<aig)g*ai-cng«civai-( mQ^^-^'M 
HOT , 
i 1,3-^-^htft 
• \ / ^ 
Gii3-(Cli2)5-C;ii-€li-Cii-CIIg-<ai2)7«i00ii 
ai3(c;ij2)5-ai-ciisca 
i 
H 
m/« 141 
i\irtl;»r «vldence in sup|M>rt of t^e above s t r u c t u r e was 
obtained by i t s debroniciimtion t o an alle&noic acid« This 
a d d respcoided to a pos i t i ve te t rani t r t^ ie t^ane t e s t f Ind ica-
t i n g the presence of a carbon - carbon doiblc baotl» This 
a c i l did not respemd to the Be l l s t e ln t@st fOT halos«ns and 
had euperlnposable l i s i i ^ t n m i f l ^ t h a t of an a u t h ^ i t l c 
saaT)le of 18*h;fdrcaQr-octadec-9«-«idc acid* ?urtl®r t h i s 
d^A#eeiiiatl(m produot vas found to tM%sse«ts tho saiae migration 
b^iavlmar im a d i r e c t cQf^thQ with Vim s tandard hydroacy 
acid (XVI)• 
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Th© work was fifftht r extismdcd tot another sul^ntratOf 
9,12f 13-trlhydraacy s tear ic acid <XXII) whlcJi under «iJ3ll£ir 
r^a,cticm conditi^^is provided only tuo products (X:CIII) and 
(XJC3^> in a laar t equal proper t iona. Tliose two prodicts 
were soj^uratcd by caiman chrasatography on s i l i c a gel BXA 
wore c^iaracteriaod an the basts of their eleaontal analysis , 
3^3ctral properiaLes and dieolcnl trans fonaatlons* 
OiaracteriaMitlcm of t^e product (XXIII) 
The product(XXIXI) ij»itcated the presence of bsposiiiB 
}xy a Boilj-tein tes t arsd an- lysod fca* CxsHafiOjjBrs* ^^^ ^'' 
spectrum gave absorption bands at 3630, 1710 aad 616 cm*'^ . 
Tl^ e yeaJs a1:^c»rption peak nt rB.*^ issT^ showed the i^esence 
of hyrtroxyl moiety whereas the ons a t 1710 ca indicated 
an acid carbonyl ("C^AD^ The band at 615 ca*^ is due to 
C-Br stretching, tauj Ifti spectrua of ti;is compound exhibited 
poalts a t f a . l S integrating for the tfiree terminal aethyl 
prat cms (SHj-caj) whereas the on© at t 7.7 for the two protons 
< to the acid carbonyl group (2H,-CHgC0Qil), The signal cwitred 
a tT$ ,94 integrated for thr^^ prot<»a attached to hydrojQr 
am broraine-bwirln*; ctxthcms (3H,-Ci|arqpr(CH2)2-<lr0a). "BIQ 
acid protest 'ms oT^jerved a t T-0.75 (exchangeable with deuteriun} 
- I l i s t -
ThQ mass spec t r im of the compofmA was aoi-e inforriKittve and 
the c h a r a c t e r i s t i c fragmentation shfyjed t h a t i t i s a v i c i n a l 
dibroGT) conpoimd. r-folecuL-r ion vas not observed but ins tead 
the ar<»ain0nt poa?i:c MOTQ observed a t la/e ?i!0 and 279* ThQ 
ion peak nt a /e ^81 aay r e m i t by the l , " - l ^ s s of bras ine 
Widicals and e l i ra lna t i^ i oC water molecule, the ion peak 
a t a /e 279 le a c<mseiuence of hydrogen 1«* s from t he iofi 
a /e 2B0. Tne peak ijhlch estabHshed the pos i t ion of t he 
hydroj^l group l , o . a t C^ was obtained a t a/© 155# The 
genesis >r t h i s fragment ion nny be shown to involve f l » t 
the lo i? of l,2-broniii»3 atoms and then siibeequsnt o^-cleavage 
t o produce the species m/e 155 (Cj^jy^gO)* l^ie specier i s 
shown below-
Br Br ton 
1 tOH 
m/» 155 + 
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AJU>thtiur iEporiaat ion i)cak in the s l d region was ofes^^ed 
a t a /e 141, tm CormatXan of t h i s fra^sant ion say occur 
f i r s t by tJiG io. s f^ fcwo bpoaine r ad i ca l s t o give a b ipad ica l 
spec ies , il.is / i i . i leav6 beiJLnd IMOU^T b i r ad lca l where ixy-
droijen raiKiaai^iati )a ta^es pL-ice. At tr t is stag© heterol j r t ic 
cieaTo^e froa one s ide uf tiie hydroxyi b^ i r lng carbon would 
give r i ; o t o a resonance s t a b t i i s e d f ragatnt ion peak a t 
m/e 141 aa shown below. 
Br Be t OH 
« . ^ I I 
CI[3(Cll2)4CfI.-II-^Cg.CHg-CII.ai2.CI.CH(.H2)4C0::)II 
Jl,7»R-rhift 
GH2=ai-a:(aio)4C0JlI ^ ^ ^Qi^Cli»aii:2l^^lOll 
a /e 141 
In t?» lot/er aafc re/jion much of the fragiamifcation was 
t r iggered by tJie hydrocarbon chain, not mch usefal froo 
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the eharaeterisfiti<m point ot view. However the peak 
character is t ic of acid which im obtained 1^ ffctafferty 
rearrangement a t the acid cartsonyl was evident a t a/e 60 
and i t s genesis can he shfy^m in the well imaiivn aannQr 
t»lotf« 
3r Br OH 
cu^v::y^c^k(-i^^mfai^^ 
•OH 
I 
C-OH 
II 
r<tT 
^ a/e 60 
i-^oa the liif UM ami tms£ specti^J. dataf the ccKipauxui (XXIII) 
vae assigned the structure 9-*»ydrjaEy-12,13-dibrcMaostearic 
acid« 
Furth&r evidence in support of tiie ab j^ve structure 
%r&8 obtainod by the debrooination of the oos^Kxini (XXZII) 
tfith ainc dust* "^e resul t ing hydroxy allci^ruaic acid gave 
teti%nitrc»Mtha&e tes t for unsaturntion and did not recpond 
to the Beilsteln t e s t . i^ Hirtlxer ttm det^rooimitiem product 
showed sayse ?.f value wlKjn nnn with an authmttic sseinlo of 
hydros^ alkfmoic acid. 
•* X19 i -
Ch&gf^wnni|tlg«^ of ttM gro<!luct (X^W) 
The product ( r : B ) resoamied to nel ls te ln t e s t far 
tesloget-i ar*i itfr oles^rAai analysie ecK»r©spond©a to tlia 
foriKil?'. ^^^%n%^2* -^^^ ^^^ ^' fipectnia i t was GVidoit 
that I t ic s hroE^fBcetcixy ctri^ Kwnd aimQ i t eadiibited acetato 
carbtaTgrl bar*6 a t l740<->£j;-%> and -c-Br s t r e t a i i a j a t 
Sa> caT^, Acid carb^>ii,a (-£2'^ ^^) absorptian was ob8©ry©<i 
at 1710 ca"*-^ . Tne K'?i'. E-ioctnia af t!'d^ cor^ K>un<l revealcu 
quite eliaractarlstlc featurosn. timro vac a signal atY9»lS» 
integratirij t-iv tlaroe protoiic of tlie torr i iml sethyl gi^up 
(3a,**;^)» Vtys pr^c^E :>f acetate oethyl grjup <aro eentriKl 
atT 7«92<3H,«O-C0C^)» tfiO t-^ aati^/lcno ^S'ot^ KiS^ to acid 
earboflsrl C-<4jg-Ci> l^l> wore observed at "T 7«74« '\irthi^ down* 
field t !»re was a htoad s ignal a t t * 5 « ^ fe«hlch Infcagrato*' faa^ 
two |srot:ais anf! these niay be tn© hsydroge^s attached to the 
broisine-bearln ^ carb-ms ^^^"^^^^f^I^S/lS )^)« ^ <»» pr^on 
j T i l t i ^ l ^ a t T 6.0^ 1i? oasll^r aserHwibLe to t*-e rjrotcoi 
attj^hcd t o the acotato-boarim carbon (iri» -qif)/^), 
F\jrth r ©videace sup^^orting that i t Is a v l d n a i 
broacmcotoacy was obtained by traatin^ i t with ainc-^^etic 
acid vhich y i LtOi t-i© oxpocte I 9»la'ac^>-«llt^^aic acM* 
- t 1S3 !• 
This acid ros',x»idlOi to tre tetpanltrfiiieUiane tout for un-
sataratlori and also jjavo a p«3®itiv© tes t fa* i^aLog<we« I t s 
liw sj>sctru@ Siioy0i1 al)©or:>tl(»3 s^ aJ£B ..t 91^ 0 (olefiiiic ynaat«> 
urat lc^) caT^ a ^ a xmsis, -c-Qp stpctcliing at G;JO cm""-^ , 
Uie re^olti; of t2io react l >n al' Ji^tirosen ^jraQlrie vdtlj 
til© t r i a l s d&rtv&^i inm ^ and i-^KSt^ox^ olcflnic acids 1B 
to a c<xicluslc«i whlcli ref|ijlro l^trtbor et^ptarioiBitaticm to 
arrive at a plmisl'i.l© ei?r»lafii\tion. In crifo ->.;'ef^dr-asy 
olefljnic act ( r i c lno le ic ) , the t r i a l reacts ?ith sOIr to 
give tt^-ee pnxfeicts, D(IO) ^K^ni^-lO(9)l^dr!53Eytl2*brac»(XIX), 
9<10)broEso-10(S)aCGtri3ty,lJ3-?»'ac»o(rO mid 9,10-<libra3o,lS-
hydroacy (XSI) stearic acids. On ti.e other iiand tmet t r l o l 
dorlvei rroia ^"^^ydroxy olofinic aclxi (isorlclnolelc acit;) 
)Ty ^ le saps reactloin ai*~csrc'oa cmly two ^s^oductSf L2pl3-dlbrai30» 
9-hydr3SK3r{XXIII) and 12(13 )br3sao-13(12)acet<a^,9-bror3o(XB) 
s toar lc acids. I t la jsr^suaea that tiie iQrdroxyi ^rju) a t 
C^and C^ g^ of U'iB ti/o ol@flnlc acids nicy ^lay a rolo In 
^ovemir^ tm c MS:B^ of h^tirogen brooide react!CHI. 
Another poinst worth laentlanln^ i s timt the l^drosyl 
subetittifsit a t c^ and Cj^ ^ gets s^sil^ sutwtitutod by taNaaino. 
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m oi^er t J obtain additional sup^>ort to confirss this 
o^orvat i^n, imre #anr>les >f sat^jratei BOiolQrilraKsr a^Ms 
(S-and irMiydiracy s tear ic aci<Ss) were s sbjocto*! to hyriroiian 
br<KAd®-«cetlc anhjnlride reactiem iim^sr s i a i l a r cowiltions* 
m «ach caso t'lo rinat. worii up yS^Msi a isixtura of Wo 
products as- eviduiiced by TLC. fho I:i spoct^ uKa ^f Kie.ia Qom» 
poitfidji sfvM(i^^mm»Q of a hydroxy! ^iM« tlie aro^<!ts derived 
trcfSi 9-4iytitr3xy s tear ic acisi vore subae.pfflrttly ltl<»itiriGd 
as S'-lsroQK) a i^ d^^eotox;? steiirlo acitls t:^  co-TiiC with nuth^i* 
t i c samples* ULlmmis^ %m protlucts obtains i frora 12?-l]i3^ ir<»sy 
s taaf ic acia uera oharacterlssad as 3.2-^rmo ausfl 12««e«tiKjr 
s t sa r i c afii Is* This r«actl<m >f H ^ %dth aonohydroocy acMs 
sliowac! tlmt the hsfdr-ayl^pnoup at Cg aixi c ^ pooitl-m in (XXIII) 
aad (XXII) can bo substituted hy broodne and acetoJty functions. 
TtxQ fact that only brotaino cubstittited derivatlir©F ap© 
obtained jaay be attritsited t o tJie reasonin,^ that unrtcr the 
conditions of th© r«»etiont harOrojEyl sut^t i tut ion bf br>iair^ 
i s pr»d?Mainant i^emsmbly because broalde anion ±r a bottor 
micloor^ille t.han an acatoecy anion* 
Hm resu l t s o€ Ijcp^ lragatn bgraodUo reoetlcm ara cioplct^d in 
achonB*^* 
l^CgSllBgaiTivJU 
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All aeltlri^ Kilnts are unc<»T®otef!» Hii s ioctra w«r© 
mm in C Cl^ OR 't^arlar A €0/tlal3l Ingtrtjaent with Tfr tis 
t!aj Internal ^taMfirn* 'la^ n sixjctra %«MNI rioasm^®i In m\ 
Hitachi M'fl-6S aass spectrometer uain:: a tli ©ct insertion 
emsmlm i a l c t ^ymtmAm Ihijn. la^cr cf-ir-saatoi.jrap^ic plivtes XHJPQ 
coato<i wit; ftilica gel G and cla^aaie acid (SO ) iiios used 
as tJm stffayin^ agent. ?<Jt» ether refers t J a fractimi b .p , 
60-eo®. Slit and Mass data ar© given in the discussion 
part of the prosont work* 
Bw rr«8iiiy pi-eparovi aixBd acids of ^dcinos Simm^ 
(Biphorb^^oae) and m^j^itia t inc tc r ia <Ai;>ocyiteC©ae) 8eo<3 
o i l s ware iMrtltiano' according to the procedure if GujiBtono 
iMtwfHm light p«trol®ia aral BQ^> atpaous laethanol* The l^dr^cy 
acid yr^mtt in each alcc^olic layer was collect® 5, dri©<? 
mtd parifi®.^ >^ calitan chroaatograi^iy usinn potrol-other 
(96«65VA) as elti«nt» The ifi:>Lnt©S acid gave p. single s^ot 
an direct ?l,/^. '4©thyl est-^r of i so-r ic lnolcic \mB Tr©-)?*,rea 
by rofliixin^ i t with 5> stettianolic ?ralphuric acid follobc! 
- I 1S4 t^ 
Et^lmi& glycol {5 a i ) and sierouric acotafco (1.45g) 
wftre taJfem In a flas^i, Hie solution was iiUglitly hostel 
to dissolve tlie .aercuric acetate &ml ti«sn vt^jc^oiiBl^ c t l r rod. 
ffetlvyi isoricinaXoate (l«56g) was ther^ adt'ecl to th© oixture 
and s^ fek©n ^/lorjusl;^ a t rocsa t^^apepature for 3 h^mrs. 
Progress of th© raaction vas ;c«n±tored tiy subjoctim^ the 
sa^r^les to t in-lay or c^roaatogra?^ on adcrotil^.tc® <7»6cm x 
2»5cm) cof!t0<l vifch s i l i c a gal CJ. A 0*5M affiURis solutiiMi 
or sodlim borohjnarlde (1»3 a l ) vas ad ie<i droiMiaa to th i s 
aixteiro ka^t in ice coW umter, Ttm nsim.! woi'k np m' the 
reacticm aticture save a tjrodufect wfiidi siorwed two dis t inc t 
spots cm direct TU.# 
a^© two prydacts vers then s e r r a t e d as liqtiids by 
coliam c^iro®atagrardiy iisinij sillc?i gei G rvnd pet, eth^r-atrier 
(80t20fvA) as eiuents. I^us the reaction mixture gave 
aajctf aaoinsts (yield 80«85:;O oi* hydroxy et.;^r»CI¥«V). I 
(aeat) S^JtorC-OE), 1740s (CaiCHg), iDd&a, 1200 a»l 1170 
(•c»a-)c3a"*^ aOki air4or a^ i^ i^unts (yield 5-lC>J) of 1,4-fml / or 
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l,S-ei>oadUles(Vni). U (neat) X746<-C2>n%), l ^ a , l ^ X ) and 
X170(-0-) em'K 
t»!p<r>yleoe glycol (5 a l ) , awcurlc acetate (l*45g)y and 
ae t i^ l I s »rlclnol«ate <l»66g) w«r© reacted as d c s a r i b ^ 
earl ier* A s ia i la r redaction of tiio mrtt^jxi&l latcrscKllate 
with af|iieoas ?wafi^, OLnai y gave b^^'jxy ©teer8C5?X-\TCI)(80-8S:«) 
U (iMat) 3*}0-02CKaar(-a!), 1740(*£i5Ci%}, 136,1235,1184} aM 
12^( -0- )ca - l gjj^ 1,4-and/ar lt5-o|«Ki<!as(¥III)(10:^). lit 
(litaat) 1745(-C2.^:%},125a,lIS0(-O-)ci3i"l^. 
A fixture of etiiyieine gl;/'c«l (32 a l ) , se^cux^ic aeetate 
(0»94g) anrS atati^i Istxrloin^jleate (l.Og) was s t i r r ed vigca'aciol/ 
r<jr 3 h3ur£ a t mskAmA te^ipi^aturo, A,n acqu^jos (0«5H) 
sobitiofi of sadl i^ borc^dr lde (32 o l ) M&U addo^. dropwlse 
to tho rilxtKiTe itfjrtcr sicdlrir condltl<»^ describee! abdre* 
taiaplea fitm th(@ peactiors c^xtorc vers pei'iodlcally teste^^ 
by 'iW for tP*e ooatJlotl-m )i* the redt«Jtlon >f the a^rcurlal 
acetate adtuet* Tnc rinaX vor?c up of t © reaction niljEtiire 
gave i,4-i®.ricl/or l,S-©poactd«w(VIII) as an cdXy -vrodtict 
(yield 70?S) whi<Si gave a single spot cm d i rect TIX, I t s 
n (neat) S!>octnta a^owod peaics a t 1745(-C-JJGi3),3il50,1200 
and 1170(-0«)cra'^, 
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A reaetlon of pitspyX^ie glycol <3S aa)» oeyeurlc 
acetate ( J»9^) wid siotf^l Isortcinoleiite ilmOg) %ims carried 
tm ;ep s l a l l r conditlong* iCKiueti^ i^ of fc*© isrcuylc acetate 
iydiuot with aqisemis Eoiution o ' BaBf^ (a«5M»3J;; ml} gava 
excloslTely 1,4-ead/oi' l^S-eiKJoddesCVXll) (yield 70:*)» 
Tm hy^Tfmf ethot«(l¥-T)(0)ORig>«iid laethanollc su l t ^ i r i c 
til© reacting ^,ms mmttovM by mibjecttng the ^©sipleis to 
thln-l?.yer ehrtmsitogra^y on alcro r»lat4ss cspited vit^i i?lllca 
gel 0 and *>.Fln'» pet^ether'-oth-ar-auetic a^ld <0Of^ji|vA') 
as the sol'/ent, Tlio r u c t i o n lalxture was iHStP'ec? In cold 
wnter, extractel wlt^- ctJ^ssr aiKf dr l^ t over arfiiydr<»is s^ odiuni 
®ulr^ate* l37a:>o?atlon >€ the solvent gav© & vtscr^ xis? iljf>t 
1225tI160,1090{-::-3-) oxvX S55<oleaiiic>ca*'^. 
the nydrc«y e^©rs(VI»VIl)(a)0 as) were treatea with 
taethanolic sulpfiurlc acid (1»5%200 a l ) In the siall&r tsKinner, 
Ihe r^i^tl<:m mlxtiare after usual voriaxp gave an o i l in 90-^ 
yield vliich gave a single srH>t on direct TIiC, a^e parific^i 
• : 1S7 s* 
dd^ydratcd products gave ixjsitive IMlc ti(»5 of tfm pr®»«noc 
of &abatityite' oleflnic acid, Ut (iieat)3S50-^40QC-ail),1746 
nep^lon of i^dro^en hro^aQ vdth l^mr. chftin t r i a l fgi^g, 
k solution of ricSjnoleic a c t i (X I)<4g) and ^tapslum 
Iigrdroatiele (3*6g) was c >olc t to 3^ b '^ add l t lm of icod v-atcp 
(90 ^ } * Potinssium p&Ttami^Bjn&te (3*6g) vaa tiion slioii and 
the ^ixtur© swlri&J !•:»• 1 hjixrm B^QQSS of oxiAXGin; agisitS^a^ 
tiisn d«st?ci^@a with sultrfiair dlcedtde and U'^ precl j i ta to al' 
9,10,12«»trihydraety atearic acid wa© allowmt to s e t t l e in 
colxU I t waa wasted th^nr^xighiy vit^i c:3ld water ansi vas 
filter© i off. I t OS trjen oxtract^tl with ixalXins chlorof«»r !• 
ThQ insoluble 7«isldii@ on eryataillsaticai froa ©thandlar.or uitl 
a TU homogm^yis product (yieM,3.1g)t s»lting a t 13B*140**C. 
ma olcfinlc acid ('<¥II)(S.5g) -hon oxidise i t/ith 
potas!iit£E3 perraan^sanadte <'^.35g) as d«Mcrltx5i aboro, gave tf-e 
9tl25l3-tPihydro5qr s tear ic acirt. T!iia vjas 03Ctractol with 
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i5^ 9»l0^12-trlh7drojQr atoaric iM:M<XVI2I)<1.5g) rfas 
heat i i th a solutlori o * 48^ h^rdrobraadc acisJ (8 isl) i n 
acetic QSh^dride (24 ail) fa.- S h^iirc a t 90^» •4^ .Q cooiu.i 
ro< t^l:>jQ adicture wsuj extrjictac with et^ser, yashetl mul diPied 
over anh/drous aodiua s u l i ^ t e , Thi-j yieldQti a brown syraipy 
l i qu l : (I«4s) vtilc'- gave tlirsc spctc oi. Tu(\ 
2hi^ l iquid proauct {!»•%&} w^ is c '^ira3:j.t:^r;ipi3fcd jvcr a 
coiu.-« or sl-llca ^ a i . I'U^ mo£dL1^ s^ ed slatioti with a aixture 
o* pet«©t^iK'-et*ier(92i8) s^v© t l ^ pi*oclu6Ct{XIX) ii: tbe foTBi 
of lltsht browQ Ii;|4id (X4CBag)« I t ^ v e a positive t e s t 
for broQd&d (?aindtC,47.31|ii,7«32,Cjjgli^5a33rg i'eqiiii^ea 
,47.c^ j u,7,c5 ) | jsiccci^ )a330<«af)»i7ga< -£a^a>»^^X -^ -^"^ J* )c:a* .^ 
Klutior^ \/it!i fMJt#ot}-ier-0tii-:r(9')ilOyA) gtw© thm ^aaoaco-
toxyOCO ac a l i ^ i t br^wn Ucruld (900flg)« I t s ofed a 
p<»itlve t e s t for birosulm* C:^<XBa3|€,43»41|3t7«4i Calculate J 
fcr %>a^^4^g» -t4^»00|a,7«g)|lB(CCl^)l740(acetat« earboi!(fl)y 
1710(-:£2.'>*!) and lSn5<-C-0-)car^. 
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I'tltttloe \iitii p©t,ethor-«thoi*(^U.4|vA) m^^ trie p2o4ue:t 
iX 1} m a I l ^ t t "broi^ odlKgoOa^;). I t rospKMXiea. t j :s«iist«in 
t e s t f-sr hr:aosoRe«C.''outiKitC,43.S^;CU,6,96 il-aXCilated for 
and 67Q(-<.-3r)csr^. 
The trihydj-ojyr acidCX^CIIXl.o^) was t r ^ t o t i uXth 
4B;'Ht^(^ ml) In scetic sis i^^ ydriiie (24 ml) as described earl ier^ 
Xftsr t^« !i3ti'^ -l wori:i4p i t gave a brawn syrupy o i l which 
gsve t-:fD Epotg on ?••-.(", 
?ji« liquid pi^ -ic!;if!t. (1»4^) yiti$ CiiTt^mtogra^l'iod ewer a 
cohum of s i l i c a s o l . •jTittl^n vitri ;jet,el;ber-€tf)CT(^$10r//v) 
^ v e a lis'-^t brcr-tid. liq?iid(>L':iIZ)(633ag) uhlcfa rdsixinded 
to Beilstein tost ('aond, ,47*40|H,7«1G CalciU. toa ftjr 
and 316(-C-.Br)» 
KlutioTi 'vltn pi:::t.tsth«r-<?tterCS0*12|v/¥) giive rij-eotlier 
barcfem oily ?>rid»4ct(;c:iv)<sac^) .iijUiU jjava jiositlve tos t 
far broaina ( ''ot«ififC,4B,3S.IIt7»Se CalcaUted for C0yi3gU!4Brg 
C t^ .oa , i i , 7 . ^ )5^ i (Oici3)i74Qiacetate ctirbaRyl),l7iO(-£iaa), 
lj£t>(-c-a-) and S4>3<-oiar>ca*\ 
t 120 t-
broyfi ©12^ pi-->luct CllIV'X'^BOia.;) w:.ls:'h .:?vr pos i t ive t e s t f-:r 
broraljic ( ^<>:inr:|C,4'"«n«,II,7.oa CaJjcMlf'tt^"' fee- Co^t^^^O^Brp^ 
Uikcu if. sUiwrClj a l ) and aco t i c nc l l ('U3 il) was sd'otl . 
:;iiic .;..;jt i2'j.i\z) ..as t;..ei. .id:,'-' - t'> I c •'bove s o l u t i r^  l a 
t^icill .ioriXGaii lur i^ i ; 2.5 i2i.'iiitec -.11 r^  i sv l r i lv r , . \r tar UIMB 
ad...itl.,^a Wsw; c;x:y(late, t..e et^i^real tx^Iiitloi. c<K-itaii^;*:' 
(ilv... hOaOtJeReou^), L.(neat)34S->(-0n)|17l.0(-£ClJH) i^d 950 
wit:, ssinc dust unrfcr cotsditions described abov© ar'^rele.i 
9«i-</tl2''j25r-i3etadac-12*iincic acid (n0f3-)(ILc; h.-:ji30-..i<meous )• 
I:(noat)3420<-3H)»17nO(-op:!) ar^ 953(olef in ic) ci^. 
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(10'>aL*) ^'as trikGn in ethanol (5 lal) and re71iixo''i fx- 1 hoar 
vltJ-^  sine AiirA (0»4%). i-ntor (r:S a l ) was ari^ed to tho 
coolo 1 nlxturo nftor decantatlon froi t\w xtnc rcsldJi^. 31© 
aci'H-'i-.B-) yi*,h siiie '-Bide? r l a i l a r C3eaiiti;jr.3 described above 
1710(-«)il) »930C ole i'lnie )ea!G30( *C •?? )cnr^* 
lil;WilMi 
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